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PREFACE 


Equilibrium thermodynamic and flow properties are presented in tabu- 
lated and graphical form for moving, standing, and reflected normal-shock 
waves in pure hydrogen. Properties include pressure, temperature, density, 
enthalpy, speed of sound, entropy, molecular-weight ratio, isentropic expo- 
nent, velocity, and species mole fractions. Incident (moving) shock veloc- 
ities are varied from 4 to 70 km/sec for a range of initial pressure of 
5 N/m^ to 100 kN/m^. The present results are applicable to shock-tube flows 
and for determining flow conditions behind the normal portion of the bow 
shock about a blunt body at high velocities in proposed outer planet 
atmospheres. 

This report represents a revised version of the original edition of 
NASA SP-3087 published in 1974. Primary differences in these two versions 
are ( 1 ) errors found in the input data used in the original version have 
been corrected; (2) the present version includes a more complete discussion 
of the computational procedure employed, the method used to compute equi- 
librium thermodynamic properties for real hydrogen, the hydrogen model 
employed, and the required input quantities; and (3) the present version 
includes comparisons of calculated equilibrium properties for high- 
temperature hydrogen from a number of sources . 
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INTRODUCTION 


Interest in the exploration of the outer planets with entry probes led 
to the development of a number of proposed atmospheric models for these 
planets (refs. 1 to 3)- The most abundant gas in these atmospheres is hydro- 
gen, and early atmospheric models for Jupiter (ref. 1) and Saturn (ref. 2) 
proposed significant amounts of helium as well. In order to study the high- 
temperature gas behavior behind the normal portion of the bow shock about a 
probe entering the atmosphere of an outer planet , a number of shock-tube 
studies were initiated. (For example, see refs. 4 to ?•) Such studies 
require a convenient, rapid, and accurate means for determining equilibrium 
thermodynamic properties and flow velocities for hydrogen and hydrogen- 
helium mixtures. This need resulted in the publication of NASA SP-3087 
(original edition) for pure hydrogen and NASA SP-3085 (original edition) for 
hydrogen-helium mixtures. 

The purposes of these two reports were threefold: (1) to present 

charts and tables for use in the rapid determination of equilibrium thermo- 
dynamic properties, flow velocity, and species mole fractions for incident 
(moving), standing, and reflected normal shocks in hydrogen or hydrogen- 
helium mixtures; (2) to provide a convenient means of determining flow condi- 
tions behind the normal portion of the bow shock about a vehicle at high 
velocities in hydrogen or a hydrogen-helium mixture; and (3) to provide engi- 
neering estimates of idealized constant-area shock-tube performance. 

Following the publication of NASA SP-3087 and NASA SP-3085, an error 
was found in the spectroscopic constant input data for the proton H''" used in 
the calculation of the equilibrium composition and corresponding thermody- 
namic properties for high-temperature hydrogen. A more detailed examination 
of the spectroscopic constant input data for atomic hydrogen H also revealed 
that only a single energy level was used in the calculations contained in 
NASA SP- 3087 . A brief study of the effect of these errors revealed that dif- 
ferences in some of the thermodynamic properties in the region behind the 
incident shock were as high as 20 percent and corresponding mole fractions 
contained differences of factors of 2. Regrettably, the same species input 
data for hydrogen were employed to generate the hydrogen-helium data pre- 
sented in NASA SP-3085; hence, these results are also in error. 

The purpose of this revised edition of NASA SP-3087 is to correct the 
errors contained in the original edition. In this revised edition, the 
procedure for solving the conservation relations for an incident (moving) , 
standing, and reflected normal shock is refined somewhat and discussed in 
more detail. The computational method for determining thermochemical- 
equilibrium hydrogen properties is also refined somewhat and discussed in 
greater detail. A six-species hydrogen model (e“, H, H“, H 2 , and Hp 
replaces the original four-species model (e~, H, H'*' , and H 2 ) > and the heat 
of formation and spectroscopic constants used in this six-species model are 
listed in appendix A. In appendix B, comparisons are made between a number 
of methods for determining equilibrium thermodynamic properties for hydrogen 
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for several values of pressure and temperatures to 50 000 K. A comparison 
is also performed between the present method and a second method for deter- 
mining thermodynamic properties and flow velocity behind an incident shock 
into pure hydrogen and behind a reflected shock. This latter comparison is 
of particular interest since both shock-crossing procedures used identical 
hydrogen models consisting of six species, with the same heat of formation 
and spectroscopic constant input data for each species. 

Due to the close relationship of NASA SP-3087 and NASA SP-3085 , it 
should be noted that a revised edition of the later report for hydrogen- 
helium mixtures is also being published. However, the format of NASA 
SP-3085 is modified. Four volumes are generated for hydrogen-helium mix- 
tures of 0.95H2"0.05He, 0 . 9 OH 2 -O . lOHe , O. 85 H 2 - 0 . 15He , and 0 . 75 H 2 " 0 . 25 He, by 
volume . The primary reason for this change in format is that more recent 
analysis of the Jovian atmosphere revealed the presence of a higher percent 
of hydrogen than was postulated in earlier atmospheric models (ref. 3) • 

Since the present report represents the limit of hydrogen concentration for 
outer planet atmospheres, the two reports cover the range of hydrogen-helium 
volumetric compositions presently believed to be likely for the outer 
planets . 

SYMBOLS 

a speed of sound, m/sec 

h 
P 

Po 
R 

t 

s 

sWq/R nondimensional specific entropy 

T temperature, K 

U velocity, m/sec 

Uj, velocity of reflected shock, m/sec 

U„ velocity of incident shock, m/sec 

s 

W molecular weight, kg/kmol 

Wq molecular weight of undissociated hydrogen, kg/kmol 

X mole fraction 


specific enthalpy, J/kg 
pressure, N/m^ 

2 

reference pressure, 101.325 kN/m 
universal gas constant, 8.31^3^ kJ/kmol-K 
specific entropy, kJ/kg-K 


2 



z 


Ye 

p 


number of kmoles of dissociated hydrogen per number of kmoles of 
undissociated hydrogen, W^/W 


isentropic exponent 
density, kg/m3 


9 log p \ 

3 log P/sW^/R 


Subscripts : 

1 state of quiescent test gas ahead of incident normal shock 

2 state of test gas behind incident normal shock (see fig. 1) 

2r state of test gas behind reflected normal shock into region 

(see fig. 1) 

2s state of test gas behind standing normal shock in region (2) (see 

fig. 1) 

3 state of expanded driver gas (see fig. 1) 

4 driver-gas conditions at time of diaphragm rupture 


CONVERSION FACTORS AND CONSTANTS 

Conversion factors between the International System of Units (SI) and 
U.S. Customary Units (ref. 8) for the quantities presented in table I and 
figures 3 to 5 are as follows: 

1 N/m^ = 9.8692 x io~^ atm = 1.4504 x lO"'^ psi = 2.0885 x 10~^ Ibf/ft^ 

1 kg/m3 = 6.2428 x 10“^ Ibm/ft^ = 1.9403 x 10"3 slug/ft^ 

1 J/kg = 1 ra^/sec^ = 10.764 ft^/sec^ = 4.3021 x 10"'* Btu/lbm 

1 m/sec = 3.2808 ft/sec = 2.2369 mph 

Physical constants appearing herein for pure hydrogen at an initial 
temperature T^ of 300 K are as follows: 

= 2.016 kg/kmol 

h^ = 4.215 MJ/kg 

a.] = 1.315 km/sec 

Ye,1 = 

= 1.00 
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COMPUTATION PROCEDURE AND ANALYSIS 


Shock-Tube Flow Regions 

The regions of interest for a shock tube are illustrated in figure 1 . 
The quiescent driver gas at the time of diaphragm rupture is designated as 
region (4) and the quiescent test gas is designated as region (T) . (See 
fig. 1(a).) Upon rupture of the diaphragm, an incident shock wave propa- 
gates into region (T) with velocity U^. The flow conditions immediately 
behind this shock are denoted as region (fig. 1(b)). An expansion wave 
propagates into the driver gas; the region between the contact surface and 
the expansion wave is designated as region (|) . For a blunt model posi- 
tioned in the driven section of the shock tube, a bow shock wave is formed 
about the model, provided the flow in region is supersonic (fig. 1(c)). 
The flow conditions immediately behind the normal portion of this standing 
shock are designated as region . When the incident shock wave reaches 
the end wall of the shock tube , ^ is reflected back into region 
(fig. 1(d)). The gas behind the reflected shock wave is brought to rest 
relative to the shock tube . Flow conditions behind this reflected shock 
wave, which is propagating upstream with a velocity U^, are designated as 
region ^ • 


Conservation Relations and Method of Solution 

The computer code of reference 9 was used to calculate the present 
results. This procedure was developed primarily to calculate expansion-tube 
flow quantities for thermochemical equilibrium gas mixtures. However, to do 
so, flow properties behind the incident shock in the intermediate section, 
which corresponds to the driven section of a shock tube , must first be deter- 
mined. Since the procedure of reference 9 already contained a means for 
determining gas mixture thermodynamic properties behind an incident shock 
(region (^ ) and standing shock (region (^ ) > only minor modifications were 
required to include a reflected normal sh^k as well . 

For an Incident normal-shock wave moving through region (l} in a 
laboratory-fixed coordinate system, the conservation relations for mass, 
momentum, and energy are 


Pi -H P^Ug^ = p2 + P2(Ug - U2)^l 
'>1 * i “3^ = hj + -1(U3 - 


( 1 ) 
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The conservation relations for a standing normal-shock wave, where the con- 
ditions downstream of the incident shock wave (region (^ ) are the upstream 
conditions for this standing shock wave, are 


^2^2 = ^2s^2s 
^2 ^-^2 ~ P2s 

h2 + ^ U2^ = h2s 




+ 


2s^2s 


+ — U ^ 
^ 2 2s 


( 2 ) 


The conservation relations for a reflected normal-shock wave, where the con- 
ditions in region (2) are the upstream conditions for this reflected shock 
wave , are 


“2<“2 - “r> = »2r“r 

P2 * PjfOj t 0,,)^ = Pjp + I 

»2 i <>'2 - = 


(3) 


As mentioned previously, the upstream conditions for the standing and 
reflected shock waves are conditions in region (2). Hence, it is first nec- 
essary to solve for conditions behind the incident shock wave. The thermo- 
dynamic properties and gas composition (mole fractions) in region (T) are 
assumed to be known, as is the incident shock velocity . Hence, quanti- 
ties appearing on the left-hand side of the conservation relations for an 
incident normal shock (eqs. (1)) are known. The method of successive approxi- 
mations (iteration on P 2 , ref. 9) is used to solve equations (1) for P 2 > 

? 2 > ^2’ ^ 2 ’ conjunction with the equation of state P 2 = P2(P2>'^2^‘ 

Thermodynamic properties corresponding to P 2 and h 2 are obtained from 
the computational procedure of references 10, 11, and 12, which is dis- 
cussed subsequently. With the conditions determined in region , the 
corresponding conditions in regions and are obtained in a simi- 

lar manner (i.e., by an iterative procedure on density P 2 g and P2r' 
respectively) . 

In the original editions of NASA SP-3087 and NASA SP-3085, the itera- 
tive procedure for solving the conservation relations (eqs. (1) to (3)) was 
continued until successive values of density (p 2 » *^23 ’ ^2r^ were 

within 0.5 percent. In the present study, an iterative tolerance of 
0.25 percent was used since this value was found to give a small increase in 
accuracy with no appreciable increase in computer time. Studies of the 
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effect of iterative tolerance on accuracy carried out in the original ver- 
sion of NASA SP -3085 and during the present investigation showed that reduc- 
tion of the iterative tolerance to 0.05 percent required large increases in 
computing time (roughly, a factor of 40) but resulted in differences in cal- 
culated thermodynamic and flow properties of less than 0.4 percent. 

To provide estimates of shock-tube performance for pure hydrogen test 
gas, predictions using conventional shock-tube theory were performed in the 
first edition of NASA SP-3087 and are included in the present edition. This 
conventional theory assumes one-dimensional, constant-area, inviscid flow 
and instantaneous diaphragm rupture and shock formation. In predicting 
shock-tube performance, the helium or hydrogen driver-gas pressure p^ and 
temperature T^ are assumed to be known, in conjunction with p^ and T^ . 
Thermodynamic properties in region (4) are determined from imperfect-gas 
relations based on the virial form of the equation of state (ref. 9). The 
unsteady expansion, which occurs upon rupture of the diaphragm, is assumed 
to be isentropic. An array of thermodynamic properties, including p^, is 
generated in the expansion region (region (^ ) and the corresponding veloc- 
ity is obtained numerically from the differential equation for a one- 

dimensional unsteady expansion. By varying over a range, an array of 

U 2 and P 2 is also generated. The solution is found by requiring that 
P 3 = ?2 ^2 = U 2 (i-e., the solution is the intersection of the 

U 2 »P 2 sad U^fP^ curves (ref. 9)). 


Thermodynamic Properties and Accuracy 

As discussed previously, an equation of state is required in conjunc- 
tion with the conservation relations for solutions for incident, standing, 
or reflected normal shocks. For thermochemical equilibrium gas mixtures, 
this equation of state cannot be expressed in closed analytical form due to 
the chemical reactions occurring; hence, it generally takes the form of a 
computer code . 

Methods for determining thermochemical equilibrium properties of disso'- 
ciated and ionized gases have received considerable attention over the last 
two decades. A number of analytical procedures of differing sophistication 
have evolved for determining first-order thermodynamic properties - pres- 
sure, density, temperature, enthalpy, entropy, and molecular-weight ratio - 
and second-order properties (calculated from the partial derivatives of 
species concentrations) - speed of sound, specific heat at constant volume, 
specific heat at constant pressure, and isentropic exponent. The procedure 
incorporated into the program of reference 9, and used in the present study, 
was developed at the Langley Research Center and was reported in refer- 
ences 10, 11, and 12. This computer code was obtained from the author of 
references 10 and 11 and incorporated into the program of reference 9 as a 
subroutine. This method for calculating eauilibrium thermodynamic proper- 
ties of a gas mixture is referred to hereafter as the method of 
reference 10. 

The method of reference 10 is based upon the Gibbs free-energy minimiza- 
tion method of reference 13 . For this method, the pressure, temperature,' 
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and initial composition must be known quantities and the basic assumptions 
are as follows: 

(1) The mixture is composed of ideal gases ( intermolecular force 
effects are neglected). 

(2) For diatomic species the rigid-rotor harmonic-oscillator model is 
used with vibrational-rotational corrections. 

(3) Only electronic levels with principal quantum number less than or 
equal to five are included. 

For a given pressure and temperature, the free energies for individual 
species are computed from partition functions of statistical mechanics. The 
equilibrium composition is then obtained by minimization of the free energy. 
In carrying out the calculation procedure, iterations on species concentra- 
tion are continued until the absolute value of each concentration changes by 
less than a prescribed absolute criterion in the present study). A 

relative criterion is also employed to prevent termination of the iterations 
while a minor species is still changing by as much as 0.1 of its previous 
value . 

For the solution of the conservation relations by the method of succes- 
sive approximations, the equation of state must possess the form p = p(p,h). 
Since the quantities pressure and temperature are employed in the free- 
energy minimization procedure, an iterative-interpolation scheme was devel- 
oped in reference 9* This scheme provides the capability of determining 
thermodynamic properties from a number of possible combinations of thermody- 
namic quantities including pressure p and enthalpy h. For this particu- 
lar combination of quantities, p and h, the temperature is varied until 
successive values of enthalpy are within 0.1 percent. Reducing this toler- 
ance on enthalpy to 0.01 per^nt produced differences in thermodynamic 
properties in regions (g) , , and (2n less than 0.2 percent for 

p.| = 100 N/m^ and from^ to 70 km/ sec . However, this small increase 

in accuracy was not an acceptable trade-off in view of the additional compu- 
ter time it required . 

In the original edition of NASA SP-3087, thermodynamic properties were 
computed by using this technique (ref. 9) and a four-species model (e“, H, 

H'*’, and H 2 ) for high-temperature hydrogen. However, following publication 
of the original edition, two errors were discovered by the present authors 
in the spectroscopic-constant input. Since nuclear spin is ignored for the 
species H and H 2 , it must also be ignored for H'*' to maintain consistency in 
the method of reference 10; thus, the degeneracy for H'*' must be entered as 
unity. In the original edition, however, the degeneracy of H"*" was entered 
as 0.1 instead of 1. The second error was that only a single energy level 
was considered for atomic hydrogen, whereas reference 14 tabulates 26 
levels. A brief study of the effect of these errors revealed uncertainties 
in some of the thermodynamic properties in region (2) (particularly T 2 ) as 
high as 20 percent. Corresponding mole-fraction uncertainties were as high 
as a factor of 2. These uncertainties, which were considered unacceptable, 
motivated the present study to correct the original edition of NASA SP-3087. 


7 



In the present study, the errors described have been corrected. The H"*" 
degeneracy has been correctly entered as unity, and the complete set of 
26 energy levels (taken from ref. 14) has been used for atomic hydrogen. 

In an attempt to increase further the precision of the computations, addi- 
tional changes between the original edition of NASA SP-308? and the present 
study have been made. These changes are (1) the four-species {e~, H, H'*', 
and H 2 ) hydrogen model used in the original edition has been replaced with a 
six-species model containing e“, H, H'*', H 2 , H~, and H 2 and (2) the absolute 
criterion for species-concentration convergence has been decreased from 10“° 
to 10 "’' 2 . 


A number of selected check calculations have been carried out . To exam- 
ine the contribution of the various species in the hydrogen model, calcula- 
tions were performed for pressures p/p^ of 0.1, 1, 10, and 100 and temper- 
atures from 2000 K to 50 000 K in which (1) all six species were included, 

(2) H 2 was deleted, (3) H“ was deleted, and (4) both and H~ were deleted. 
Calculations were carried out with 16 levels and with a single level to 
assess the influence of the number of energy levels used to describe H”. 

(See appendix A.) To assess a grouping procedure (refs. 10, 11, 15, and 16) 
to reduce the number of energy levels for input for atomic hydrogen, calcula- 
tions were performed with all 26 energy levels (ref. 14) entered separately 
and with energy levels grouped according to reference 15, which yields 6 
levels. The resulting solutions showed that for pressures up to P/Pq = 
and for the range of temperature under consideration, a four-species hydro- 
gen model (e", H, H"*", and H 2 ) provides a valid description of thermochemical 
equilibrium hydrogen (i.e., first-order thermodynamic properties for the 
four-species model were within 0.05 percent of those calculated with the six- 
species model) and, if included in the hydrogen model, the trace species H“ 
can be described by a single energy level. Differences in thermodynamic 
properties because of grouping atomic hydrogen energy levels were within 
0.08, 0.18, and 0.7 percent for values of p/p^ of 1 , 10 , 100, respec- 
tively; thus, at the higher pressures, these energy levels should be entered 
individually as input to obtain the highest precision. For pressures above 
p/p^ = 100, somewhat different results were obtained. For example, at 
P/Pq = 1000, differences resulting from the 16-Ievel H" and the single-level 
H“ were still insignificant, but discrepancies as large as 2.1 percent in 
first-order properties were observed due to grouping the hydrogen energy 
levels. When both and H“ were eliminated from the hydrogen model, differ- 
ences up to 0.3 percent in first-order thermodynamic properties and up to 
1.3 percent in second-order thermodynamic properties were observed. Thus, 
at higher pressures (p/Pq > 100), the contribution of species and H“ 
becomes more important and should be included in the hydrogen model . 

Mole fractions calculated using the method of reference 10 for the six- 
species hydrogen model are plotted in figure 2 as a function of temperature 
for various pressures and denoted by the solid symbols. Also shown in figure 2 
are the results of reference 17 which considered an additional species Hi in 
the hydrogen model. Calculated mole fractions of reference 17 are denoted by 
the open symbols. At pressures p/p^ ^ 10, mole fractions for the species 
H 2 and H“ do not exceed 10“^ for the temperature range 2000 K to 50 000 K. 
However, at P/Pq = 100, mole fractions for these species exceed 10“^, and 
for P/Pq = 1000, these mole fractions exceed 10"^. Thus, the importance of 
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these species (H^ and H“) increases as the pressure increases. Also, the 
temperature interval for which and H“ mole fractions are significant 
(exceed 10“^) increases with increasing pressure. For this reason, and rea- 
sons to be discussed in appendix B, the six-species hydrogen model was used 
to calculate the present results. 


It is well recognized that to determine the suitability of a method for 
predicting high-temperature gas properties, comparisons are generally made 
for properties calculated with other computational procedures. In order to 
establish precisely the differences associated with the calculation of 
hydrogen thermodynamic properties, rather comprehensive comparisons for a 
number of sources of equilibrium hydrogen properties are presented in appen- 
dix B. Before summarizing the findings of appendix B, some insight into the 
differences between various procedures for calculating thermodynamic proper- 
ties for hydrogen may be inferred from figure 2 where mole fractions calcu- 
lated using the methods of reference 10 (solid symbols) and reference 17 
(open symbols) are plotted as a function of temperature for several values 
of pressure. In general, mole fractions for the various hydrogen species 
are in good agreement between the two sources. As mentioned previously, at 
high temperatures, hydrogen consists primarily of three species: atomic 

hydrogen, electrons, and protons. In order to examine differences between 
the predicted composition by using the analytical method of reference 10 and 
the method of reference 1? m more detail, mole fractions for the species 
atomic hydroge'n Xj^ are compared in the following table (on next page) for 
pressures P/Pq of 1 , 10, and 100. Note that the temperature range for each 
pressure was obtained by assuming that only values of Xjj greater than 10“^ 
were significant contributors to predicted thermodynamic properties. 


The temperature interval for which atomic hydrogen is an important 
species (i.e., x^ > 10“^ for the present comparison) increases as the pres- 
sure increases. At the lowest pressure, values of Xpj predicted by using 
the method of reference 10 are in relatively good agreement (within 10 per- 
cent) with those tabulated in reference 17 over the temperature range con- 
sidered. For the two highest pressures, the percent difference in Xfj 
increases rapidly with increasing temperature. However, in the region of 
the' higher temperatures, the magnitude of xjj diminishes with temperature; 
thus, the importance of atomic hydrogen decreases. Since the differences in 
thermodynamic properties are much smaller than differences in corresponding 
mole fractions, this table implies that thermodynamic properties determined 
from references 10 and 17 are in good agreement for a pressure P/Pq equal 
to unity. For P/Pq of 10 and 100, it is difficult to estimate the differ- 
ences in , thermodynamic properties between references 10 and 17 from the 
table because the differences in atomic hydrogen mole fraction increase with 
temperature, but the influence of Xj^ on thermodynamic properties dimin- 
ishes. The actual differences in thermodynamic properties are presented in 
appendix B. 


In appendix B, thermodynamic properties of density, entropy, and 
enthalpy calculated with the method of reference 10 are shown to be in good 
agreement (within approximately 3 percent) with more rigorous calculations of 
reference 18 (which uses the same seven-species hydrogen model as used in 
ref. 17) for a range of temperature from 2000 K to 50 000 K and pressures 
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T, kK 

Xj^ (ref. 10) 

(ref. 17) 

Percent difference 

P/Po = 1 

10 

0.9579 

0.9572 

0.07 

12 

.8182 

.8138 

.54 

14 

.5417 

.5297 

2.22 

16 

.2531 

.2418 

4.46 

18 

.0939 

.0878 

6.50 

20 

.0348 

.0319 

8.33 

p/Pq = 10 

12 

0.9381 

0.9351 

0.32 

14 

.8213 

.8102 

1.35 

16 

.6279 

.6050 

3-65 

18 

.4048 

.3762 

7.07 

20 

.2247 

.2030 

9.66 

22 

.1164 

.0993 

14.69 

24 

.0612 

.0497 

18.79 

26 

.0343 

.0261 

23.91 

P/Pq = 100 

14 

0.9379 

0.9301 

0.83 

16 

.8610 

.8406 

2.37 

18 

.7439 

.7064 

5.04 

20 

.5989 

.5445 

9.08 

22 

.4500 

.3864 

14.13 

24 

.3204 

.2567 

19.88 

26 

.2221 

.1645 

25.93 

28 

. 1538 

. 1045 

32.06 

30 

.1086 

.0671 

38.21 

32 

.0788 

.0441 

44.04 


p/p from 0.1 to 1000. In general, the agreement between the two sources 
diminishes with increasing pressure. For example, since density is an impor- 
tant quantity because it is iterated upon in the shock-crossing procedure, it 
should be noted that the comparison in appendix B for 2000 K < T < 50 000 K 
revealed the following maximum differences in density between the two sources 
for values of p/p^ of 0.1, 1, 10, 100, and 1000: 0.8, 1.4, 2.0, 1.8, and 

2.5 percent, respectively. Similarly, for enthalpy and these same values of 
pressure, the respective maximum percent differences were 0.8, 1.7, 2.7, 3-6, 
and 2.2. Maximum percent differences for entropy were approximately one-half 
those of density for a given pressure and the temperature range 2000 K to 
50 000 K. The comparisons of appendix B imply the present calculated thermo- 
dynamic properties in regions @ , and should be quite accurate 

for temperatures less than 50 000 K and pressures p/p^^ less than 1000. 
(Since comparisons of first-order and second-order thermodynamic properties 
for equilibrium hydrogen at high temperatures are performed between a number 
of sources in appendix B, the reader is encouraged to read appendix B.) 
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DISCUSSION OF TABLE AND CHARTS 


Before discussing the present table and charts, it should be noted that 
flow properties behind the normal portion of the bow shock wave of a hyper- 
velocity entry body are equivalent to the properties behind a moving shock 
in a shock tube. In free flight, the free-stream conditions and flight 
velocity correspond to the initial conditions in region (T) and the shock- 
wave velocity, respectively, whereas the conditions behind the normal por- 
tion of the bow shock correspond to conditions in region @ . 


Table 


The solutions for incident (moving), standing, and reflected normal 
shocks are presented in table I for pure hydrogen. These tabulated computer 
results are arranged in groups of constant pressure in region (T) (PI) and 
the incident shock velocity (UST) is varied within the group. In table I, 
p^ is varied from 5 N/m^ to 100 kN/m^ and Ug is varied from H to 30 km/ sec 
in increments of 1 km/ sec and from 30 to 70 km/sec in increments of 2 km/ sec. 


For each p-|, a complete list of calculated thermodynamic properties 
(p, T, p, h, a, sWq/R, Z, and Yg), flow velocity (U), and species 
volumetric composition is given for the three shock-tube regions under con- 
sideration. The rows in the upper portion of each tabulation, for a given 
p, and Ug, are identified by letters (FORTRAN symbols), the designations 
of which, in terms of the symbols defined, are given in the following table: 


FORTRAN symbol 

Moving shock 

Standing shock 

Reflected shock 

P 

Pp/Pl 

Pps/Pl 

P2r/Pl 

T 

VTl 

WTl 

T2r/Ti 

RHO 

P 2^ ^ 


P2r/Pi 

H 

h2/h^ 


h2r/hi 

A 

V^1 

®2s''®1 

®2r/®1 

S 

s^/si 

W®1 

S2r/si 

Z 

Zj/Z, 

Zps/Zi 

^2r^^1 

GAME 

■^E,2^^E,1 

^E,2s^’^E, 1 

^E,2r/^E,1 

U 

U2/a^ 

^2s^^1 

Up/a, 


The lower portion of each tabulation illustrates the species composition for 
moving, standing, and reflected shock regions. Rows are identified by the 
species symbol . 
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The conditions in regiori (T) are used to nondimensionalize calculated 
properties in regions , and .■ The temperature in region (l) 

T^ is 300 K for all cases in table I. Corresponding thermodynamic proper- 
ties for pure hydrogen in region (T) are given in the following table; 


INITIAL CONDITIONS AHEAD OF INCIDENT NORMAL SHOCK IN PURE HYDROGEN 
[Wq = 2.016 kg/kraol; R = 8-31^3^ kJ/kmol-K] 


= 300 K 

a.| = 1.315 km/sec 
h^ = 11.215 MJ/kg 
= 1.00 
Ye,1 = 

P^, N/m^ 

o 

p-| , g/m-^ 

SiWq/R 

5 

O.OOAOAl 

. 25.64 

10 

.008082 

24.94 

20 

.01616 

24.25 

50 

.040A1 

23.33 

100 

.08082 

22.64 

200 

.1616 

21.95 

500 

.4041 

21.03 

1 000 

.8082 

20.34 , 

2 000 

1.616 

19.64 

5 000 

4.041 

18.73 

10 000 

8.082 

18.03 

■ 20 000 

16.16 

17.34 

50 000 

40.41 

16.42 

100 000 

80.82 

15.73 


In the present results of table I, no upper limitations on pressure 
and temperature in regions (|) , (^ > and are imposed; hence, values of 

pressure exceeding 100 MN/m^ are presented for the three shock-tube regions 
of interest. Based on the comparisons of thermodynamic properties for equi- 
librium hydrogen discussed in appendix B, the user of these tables is cau- 
tioned to exercise discretion in employing the present results at pressures 
exceeding 100 MN/m^. As illustrated in references 19 and 20, relatively 
large effects of intermolecular forces exist for molecular hydrogen at low 
temperatures and high pressures. From table I, the combination of quiescent 
pressure Pi and incident shock velocity Ug which should represent the 
greatest intermolecular force effects on thermodynamic properties is 
p^ = 100 kN/m^ and 4 km/ sec. Corresponding values of pressure and 

temperature in regions @ , and (2^ were compared to the tabulations 
of compressibility factor presented in reference 19 in terms of pressure and 
temperature. This comparison demonstrated that for the present range of p^ 
and Ug for hydrogen , intermolecular force effects on thermodynamic proper- 
ties in regions , and (2^ should be negligible. That is, the com- 
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pressibility factor was less than 1.005 for the combination of pressure and 
temperature occurring within all three shock-tube regions of interest. 


Charts 

Working charts for pure hydrogen (corresponding to the results of 
table I) are shown in figures 3 to 5. In these figures, the nondime^ion- 
al^-zed thermodynamic properties and flow velocity for regions @ , and 

are plotted as a function of incident shock velocity for various 

quiescent test gas pressures. For each property, the incident-shock- 
velocity scale is 0 to 36 km/ sec and 3^ to 70 km/ sec. This division of the 
Ug scale is to enhance the readability of these charts. The figures were 
generated by machine, and linear line segments were used to connect adjacent 
data points. 

Unlike table I, a maximum pressure limitation p g 100 MN/m^ is 
imposed on the results of figures 3 to 5; calculated quantities above this 
pressure limitation are not plotted. Again, the properties in region (T) 
presented previously must be used to obtain the desired value of the thermo- 
dynamic property or flow velocity from the ratio presented. 


THEORETICAL SHOCK-TUBE PERFORMANCE 

Before a study is performed in a shock tube, it is essential to ascer- 
tain the theoretical performance for the gas being tested. The wide range 
of flow conditions and very short test times (generally, a few psec to sev- 
eral msec) impose stringent requirements on shock-tube instrumentation. 

Thus, in preparing shock-tube instrumentation for a test, it is necessary 
that the physical quantities to be measured be known to within reasonable 
limits . 

Results from the procedure for determining shock-tube performance 
(ref. 9) are shown in figure 6 for a helium and a hydrogen driver gas, where 
the incident shock velocity U is plotted as a function of the ratio of 
driver-gas pressure in region X5) to quiescent test-gas pressure in 
region (T) for various values of temperature T^. With p^, T^, and p.| 

known, a theoretical value of U^ may be obtained from this figure. Corre- 
sponding thermodynamic properties and flow velocity in regions (2) , (2^ , 
and may be obtained from figures 3 to 5 or from table I. The range of ' 

T|| IS 4000 K to 24 000 K for helium driver gas (fig. 6(a)) and 300 K to 

700 K for hydrogen driver gas (fig. 6(b)); p^^ is equal to 68.95 MN/m^. At 

the maximum value of T^ of 24 000 K and Pn of 68.95 MN/m^, ionization 
of the helium driver gas is small (Z < 1.05 (ref. 21)), and the method of 
reference 9 for calculating imperfect-helium driver gas properties is 
applicable . 

The data presented in figure 6 are the same data as presented in fig- 
ure 5 of the original edition of NASA SP-3087. The data in figure 5 of the 

original edition were not regenerated primarily because ( 1 ) the uncertain- 

ties arising from errors in the original hydrogen model are not expected to 
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produce large uncertainties in the calculations presented in figure 6 
because the quantities P2 and (see section "Conservation Relations 

and Method of Solution") are relatively insensitive to these errors, (2) an 
extremely large amount of computer time is required to generate plots of 
P4/P1 against Ug for imperfect driver gases and thermochemical equili- 
brium hydrogen test gas, and (3) simple, conventional shock-tube theory sup- 
plies only rough estimates of physical flow quantities (ref. 22). 


CONCLUDING REMARKS 

Equilibrium thermodynamic and flow properties are presented in tabu- 
lated and graphical form for moving, standing, and reflected normal-shock 
waves in pure hydrogen. Properties include pressure, temperature, density, 
enthalpy, speed of sound, entropy, molecular-weight ratio, isentropic expo- 
nent, velocity, and species mole fractions. Incident (moving) shock veloc- 
ities are varied from to 70 km/ sec for a range of initial pressure of 
5 N/m^ to 100 kN/m^. The present results are applicable to shock-tube flows 
and for determining flow conditions behind the normal portion of the bow 
shock about a blunt body at high velocities in proposed outer planet 
atmospheres . 

This report represents a revised version of the original NASA SP-3087 
published in 1974. Primary differences in these two versions are (1) errors 
found in the input data for atomic hydrogen and proton (H'^) used in the orig- 
inal version have been corrected, and (2) the present version includes more 
complete discussion of the computational procedure employed, the method used 
to compute equilibrium thermodynamic properties for hydrogen, the hydrogen 
model employed, and the required input quantities. To increase the preci- 
sion of the computations, the four-species (e“, H, H"*" , and H2) hydrogen 
model used in the original edition was replaced by a six-species (e", H, H"*", 
Hpj H~, and H^) model. Calculations showed that for pressures up to 
10 MN/m^ and temperatures from 2000 K to 50 000 K, thermodynamic properties 
obtained with the four-species model were within 0.05 percent of those 
obtained with the six-species model; however, at higher pressures, the con- 
tribution of species H~ and Hp becomes significant and should be included in 
the hydrogen model. Calculations were performed to assess a grouping proce- 
dure used to reduce the number of energy levels for input for atomic hydro- 
gen. At pressures above 10 MN/m^, differences in thermodynamic properties 
due to this grouping exceeded 1 percent; thus, it is recommended that the 
energy levels for aComic hydrogen be entered individually as input to insure 
the highest precision. Rather comprehensive comparisons of equilibrium 
hydrogen properties obtained from a number of sources were made over a large 
range of temperature and pressure to examine the differences in these prop- 
erties between the various sources and the analytical method used in the 
present study. Present thermodynamic properties are in good agreement 
(within 3 percent) with more rigorous calculations for pressures to 
100 MN/m^ and temperatures from 2000 K to 50 000 K. For the present range 
of incident shock velocity and initial pressure, intermolecular force 
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effects on thermodynamic properties behind moving, standing, and reflected 
normal-shock waves in pure hydrogen are negligible . 

Langley Research Center 

National Aeronautics and Space Administration 
Hampton, VA 23665 
October 26, 1976 
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TABULATION OF HEAT OF FORMATION AND SPECTROSCOPIC CONSTANTS 
EMPLOYED AS INPUTS FOR DISSOCIATED AND IONIZED HYDROGEN 

The accuracy associated with the computation of thermodynamic proper- 
ties and species mole fractions using the free-energy minimization method of 
references 10, 11, and 12 (referred to herein as the method of ref. 10) is 
strongly dependent upon the heat of formation and spectroscopic constant 
inputs. Because of the importance of such input data, a tabulation of the 
input data for the species e“, H, H"*", Hp, H“, and Hp is presented in this 
appendix. A listing of the computer code of reference 10 is presented in 
reference 9 and denoted as the subroutine ROGO. The listing of ROGO is writ- 
ten in FORTRAN IV language for Control Data series 6000 computer systems and 
contains the format for reading in the input data. The procedure for utiliz- 
ing the subroutine ROGO in the program of reference 9 is discussed in appen- 
dix C of reference 9. 

Electrons are treated as atomic species in reference 10. The internal 
partition function for an electron is its spin degeneracy. Thus, the elec- 
tron is assumed to have a ground state degeneracy of 2 and no electronic 
excitation states. The proton H"*" is also treated herein as an atomic spe- 
cies. Even though the proton possesses a nuclear spin of 1/2, the same spin 

value as the electron, the degeneracy input is unity instead of two. The 
nuclear spin for a proton is ignored since it was also ignored for the other 

hydrogen species Hp, H, Hi, and H“. As noted in reference 16, consistently 

ignoring or including nuclear spin has no effect upon the thermochemical 
behavior of a gaseous mixture in a calculation procedure such as 
reference 10. 

As a check on the molecular weight, heat of formation, and spectro- 
scopic constant inputs, the present species inputs were compared with the 
tabulations presented in references 15 and 16. As expected, molecular 
weight . inputs for the six hydrogen species were the same. With the exception 
of the species H", heats of formation agreed to within 0.02 percent; for H”, 
the heat of formation difference was 0.6 percent. Values of the heat 
of formation used herein for species H, H"*", and H“ represent an average 
between those tabulated in reference 15 and those given in reference 23; the 
heat of formation for species Hp was taken from reference 15. The hydrogen 
negative ion H“ was initially treated as an atomic species having a ground 
state degeneracy of one and no electronic excitation states. To estimate 
properties for H“, energy levels for atomic species of the same isoelec- 
tronic sequence were used in references 15 and 16; thus, H“ corresponds to 
the energy level of atomic helium. As shown previously, the additional 
levels due to this assumption have no effect on calculated thermodynamic 
properties using a single level with a degeneracy of one for pressures to 

10 MN/m^ and temperatures to 50 000 K. For the sake of comparison .however , 

and because the pressures and temperatures encountered in region exceed 

these values of 10 MN/m^ and 50 000 K for the present range of p^^and Ug, 

the assumption of references 15 and 16 for H“ was used herein. 
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The -one major change between the spectroscopic constant inputs for the 
two procedures (method used herein and method of ref. 15) was that each of 
the 26 energy levels for atomic hydrogen H was entered individually from the 
tabulations of reference 14 for the present case, whereas in reference 15, a 
grouping procedure corresponding to these same 26 levels was employed for H. 
In this grouping procedure, a reduced list of energy levels was obtained by 
replacing terms close together by a single energy level and the correspond- 
ing degeneracy was the sum of the degeneracies. The tabulations of refer- 
ence 14 were also used in reference 15 to obtain the grouping of energy 
levels for atomic hydrogen. In this grouping, the single energy level 
entered was that corresponding to the term of largest degeneracy (ref. 16). 

As discussed previously, the difference in thermodynamic properties result- . 
ing from these two procedures for inputting data for atomic hydrogen is 
relatively small (less than 0.7 percent) for values of P/Pq ^ 100, but 
increases to approximately 2 percent for P/Pq = 1000. It may be that a , , 
weighting of the energies according to the values of degeneracy contained 
within a group might improve agreement with the case where the energies .were 
entered individually. 


The input data required by the computer code of reference 10 for pre- 
dicting equilibrium thermodynamic properties for hydrogen are as follows for 
the present six-species hydrogen model: 


Species 

Number of 
electronic levels 
considered 

Molecular weight, 
kg/kmol 

Heat of formation 
at 0 K, ergs/fflol 

Symmetry 

number 

Spectroscopic constants, cm*^ 

Maximum 
vibrational ' 
quantum number 

Rotational 

Vibrational 

rotational 

Vibrational 

Anharraonic 

vibrational 

d" 

1 

0.0005^905 

0 

0 

0 

0 

0 

0 

0 

H - 

26 

1.0079T 

2.160t36i| X 1o'^ 

0 

0 

0 

0 

0 

.0 


1 ^ 

1.00742 

15.280951 X 10'^ 

0 

0 

0 

0 

0 

0 

«2 

1 

2.01594 

0 

■ 2 

60 81 

2.99 

4395.2 

117.9 

5 


16 

1.00852 

1.9351120 X to'^ 

0 

0 

0 

0 

0 

0 

«2 

1 

2.01539 

19.689162 X 10'^ 

2 



29.8 

1.4 

2297-0 

62.0 

10 
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Degeneracy of 
energy level 

Energy of electronic 
level, cm”^ 

e~ 

2 

0 

H 

2 

0 ,, 

2 

8.2258907 x 10^ 

2 

8.2258942 

4 

8.2259272 

2 

9.7492198 

2 

9.7492208 

4 

9.7492306 

6 

9.7492342 

2 

10.282384 

2 

10.282384 

4 

10.282388 

6 

10.282390 

8 

10.282390 

2 

10.529162 

2 

10.529162 

4 

10.529164 

6 

10.529165 

8 

10.529165 

10 

10.529165 

2 

10.663214 

2 

10.663214 

4 

10.663215 

6 

10.663215 

8 

10.663216 

10 

10.663216 

12 

10.663216 


Degeneracy of 
energy level 

Energy of electronic 
level, cm~^ 

H'*' 

1 

0 

»2 

1 

0 

H" 

1 

0 

3 

15.985031 X lO'^ 

1 

16.627169 

12 

16.908106 

3 

18.323106 

1 

18.485900 

9 

18.555888 

23 

18.609588 

4 

19.029244 

60 

19.144656 

13 

19.379506 

51 

19.391575 

68 

19.525681 

188 

19.695031 

340 

19.739856 

78 

19.805650 

«2 

2 

0 
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COMPARISON OF PRESENT HYDROGEN THERMODYNAMIC PROPERTIES 
TO THOSE FROM OTHER SOURCES 

As discussed previously, the solution to the simple one-dimensional 
conservation relations for incident, standing, and reflected normal-shock 
waves requires an equation of state. When the state of the shock-heated 
test gas is such that chemical reactions (dissociation and ionization) 
occur, the equation of state cannot be expressed explicitly and generally 
takes the form of a computer code. Naturally, the accuracy of the solution 
for the conservation relations is dependent on the accuracy associated with 
the prediction of equilibrium thermodynamic properties. In order to estab- 
lish a confidence level for the method used herein (ref. 10) to predict equi- 
librium properties for hydrogen over a large range of pressures and tempera- 
tures, a rather comprehensive comparison between this method and a number of 
other sources of equilibrium hydrogen properties was made. The results of 
this comparison are presented in this appendix. 

At the time the procedure of reference 10 was derived, primary interest 
in planetary entry centered about Earth, Mars, and Venus. Naturally, 

Earth's atmosphere consists primarily of molecular nitrogen and oxygen and 
proposed atmospheres for Mars and Venus consisted primarily of carbon diox- 
ide, along with argon for Mars and nitrogen for Venus. Thus, particular 
attention was given to the diatomic species in reference 10. The procedure 
of reference 10 was employed in the computer code of reference 9 primarily 
(1) because of the high accuracies this procedure yielded for air and carbon 
dioxide gases and (2) because it was developed at the Langley Research Cen- 
ter and was readily available for incorporation into the program of refer- 
ence 9. (In initially employing a computer code developed by another indi- 
vidual or group, it is often desirable, and sometimes necessary, to have a 
consultant available to assist and instruct in the utilization of the pro- 
gram. This was another factor in selecting the program of ref. 10.) 

In figures 7 and 8, thermodynamic properties in regions @ and 
calculated by the present method are compared with unpublished tabulations 
for shock crossings in pure hydrogen supplied to the Langley Research Center 
by the Jet Propulsion Laboratory (JPL) . The present method and the computer 
code developed at JPL and reported in reference 15 contain a number of sig- 
nificant similarities. Both use a minimization procedure for determining 
the equilibrium composition, hence thermodynamic properties, and a six- 
species (e", ^ 2 , H, H"^, H 2 , and H~) hydrogen model. The heat of formation, 
molecular weight, and spectroscopic inputs to the two shock-crossing proce- 
dures were essentially identical. The ranges of quiescent pressure p^ and 
incident shock velocity in the JPL tabulations were not nearly as exten- 

sive as those of the present study, since p^ varied from 33 to 533 N/m^ and 
Ug varied from 7 to 48 km/ sec in these tabulations. Comparisons between 
the two procedures were made for Pi equal to 33 N/m^ and 533 N/m^ and 
7 < Ug < 48 km/ sec; the quiescent temperature T^ was equal to 3 OO K. In 
figures 7 and 8, the parameter is defined by 
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and plotted as a function of incident shock velocity for the two values 

of Pi . The parameter ^ represents the ratios P 2 /P 1 . T 2 /T 1 , P 2 /P 1 » 
h 2 /hi, or U 2^^1 figure 7 and the ratios P 2 ^/Pi, T 2 j,/Ti, P 2 ^/Pl, 
^2r^^1 ’ figure 8 . For the range of pi and Ug consid- 

ered, the corresponding pressure and temperature range is approximately 
0.01 < P 2 /P < 9.0 and 1850 K < T 2 < 17 000 K in region (|) , and ap^oxi- 
mately 0.0? < P 2 r</Po 119 and 2500 K < 12 ^ < 31 500 K in region . 


From figure 7, the agreement between the two shock-crossing procedures 
for the quantities P 2 /P,, h 2 /hi, and Up '^^1 seen to be excellent 
(within approximately 0.5 percent) for both values of Pi and the- range of 
Ug considered. The agreement for the quantities Pp^P-)* which 

are more sensitive to Pi and Ug as observed in figure 3, is poorer. For 
a value of Pi equal to 33 N/m^, the agreement for T 2 /T 1 and P 2 /P 1 _is 
very good (roughly within 1 percent); however, at Pi equal to 533 N/m^, 
differences in T 2 /T 1 as high as 5 percent and differences in P 2 /P 1 as 
high as 2.6 percent are observed. For both T 2 /T 1 and P 2 /Pi» tu® largest 
differences occur in the temperature range AOOO K < T 2 < 5000 K. This tem- 
perature range is characterized by a rapid diminishing of molecular hydro- 
gen; however, the same is true for a value of Pi equal to 33 N/m^. Values 
of Pp/Po coi^'^asponding to the above temperature range are 1.6 to 2.3 for 
Pi = 533 N/m^ and 0.1 to 0.15 for Pi r 33 N/m^. This relatively small dif- 
ference in pressure range is not expected to significantly affect calculated 
thermodynamic properties between the two procedures, and the reason for the 
poorer agreement for Pi = 533 N/m^ is not known. 


For the case of an incident shock, the conditions immediately ahead of 
the shock (region (T) ) should be in excellent agreement between the two- pro- 
cedures (present and that of ref. 15). However, for a reflected shock, the 
conditions immediately ahead of this shock correspond to region (^ ; thus,' 
any differences between the two procedures in thermodynamic properties in 
region will naturally result in differences in region . In general, 
the thermodynamic quantities P 2 r'^Pl» 1 ^ 2 r^^ 1 ’ ^Br'^^l’ an(T^h2^/h.^ and 

reflected shock velocity Uj,/ai agree to within 4 percent with a few 
instances of differences being as high as 5.2 percent. Thus, it is con- 
cluded from figures 7 and 8 that the present procedure and that of JPL yield 
thermodynamic and flow properties in regions and that are in reason- 

ably good agreement for the range of Pi and Ug examined. 


Thermodynamic properties of density p, entropy s, and enthalpy h 
for pure hydrogen in thermochemical equilibrium are shown in figures 9, 10, 
and 11 as a function of temperature for various values of pressure. In 
these figures, hydrogen properties obtained from existing tabulations 
(refs. 18 , 24, 25, and 26) and from two other computer codes (refs. 15 and 
27 ) are compared to corresponding properties calculated by the present 
method. As in the shock-crossing procedure, the parameter ^ is used for 
comparing the results from other sources with those of reference 10 and is 
defined, for example, for reference 18 as 
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't’18 ~ ‘I’m 


*10 


X 100 


where may be the quantity p, s, or h, and the subscripts refer to the 
reference from which (|) was obtained. Of the four tabulations of equilib- 
rium hydrogen properties employed in the comparisons of figures 9 to 11, the 
calculations of reference 18 are the most recent and believed to be the most 
rigorous. 


In the earliest study considered (ref. 24), equilibrium properties for 
hydrogen were calculated for temperatures from 300 K to 100 000 K and 
10“^ < p/Pq ^ 10^. The molecular hydrogen was assumed to be 75 percent ortho 
and 25 percent para, where ortho and para refer to states with triplet and 
singlet nuclear spin states, respectively. The interdependence of vibra- 
tional and rotational motions of the hydrogen nuclei was taken into account. 
The convergence of the internal partition function of the hydrogen atom was 
obtained by terminating the series when the average volume associated with 
the electronic orbit exceeded the average volume per particle within the gas. 
This approximation to the partition function of the hydrogen atom corresponds 
to accounting for the reduction in the ionizational potential. 


First- and second-order thermodynamic properties are tabulated in refer- 
ence 25 for 300 K < T < 20 000 K and 10“^ < p/Pq S 10^. Basic assumptions 
are (1) the mixture of hydrogen species behaves as an ideal gas, (2) the par- 
tition function of molecular hydrogen is approximated by a rigid-rotor har- 
monic oscillator model which remains in its electronic ground state, and 
(3) the electronic partition function for the hydrogen atom can be approxi- 
mated by the first six terms (i.e., the electronic partition function series 
is given in closed form by arbitrarily cutting the series off at six terms). 
Reduction in ionization potential was ignored. 

In reference 26, thermodynamic properties are tabulated for 
1667 K < T < 111 111 K and 1 $ P^Pq i 1000. Species considered were e“ , 

H2, H, H'*’, and H~ . The lowering of the ionization potential was included; 
however, as discussed in reference I8, the study employed in reference 26 to 
obtain corrected ionization potentials was later retracted. Thus, the data 
tabulated in reference 26 should be used with caution. 

The calculations of reference I8 include the species e~ , H2, H, ?!■*■, 

H“, and The first six species are relatively well-known, whereas Ht has 

not been included in previous calculations of thermodynamic properties for 
hydrogen. Although observed experimentally, no optical spectrum has been 
obtained for and the partition function is only an estimate. This parti- 
tion function is believed (ref. I8) to be accurate to within 20 percent from 
300 K to 8000 K and within a factor of two from 8000 K to 1 5 000 K. The role 
of the species on calculated thermodynamic properties of hydrogen dimin- 
ishes rapidly above 8OOO K and is negligible for T > 15 000 K. The inclu- 
sion of Ho increases the concentration of species e“ and H'*' at high pressures 
(p/Pp = 1000) but is less important at lower pressures. Both ideal-gas 
approximations and Debye-Huckel approximations (for example, ref. 28) are 
used in the calculations of reference I8, and it is recommended in refer- 
ence 18 that, for high temperatures and pressures approaching P/Pq = 1000, 


21 



APPENDIX B 


the Debye-Huckel approximation be used since the ideal-gas approximation was 
found to be inadequate at these conditions. At the higher temperatures, 
hydrogen equilibrium properties were calculated in reference 18 by using a 
major-minor Debye-Huckel iteration scheme. The major species were taken to 
be H, H"*", and e”, while the minor species were H" and (See fig. 2.) 

The computer code of reference 27 was also used to calculate thermody- 
namic properties of hydrogen at high temperatures. A five-species hydrogen 
model (Hp, H, e“, H'*', and H“) was used in this code, which is based on curve 
fits to the results of reference 23- These curve fits were performed for a, 
value of p/Pq of 1 and for two temperature ranges, the first being 500 K 
to 3000 K and the second being 3000 K to 6000 K. At the lower temperatures, 
the specific heat at constant pressure (the parameter curve fitted) varies 
with temperature much more than in the higher temperature range and is, 
therefore, less amenable to accurate curve fitting with simple expressions. 
Because the simplicity of this computer code (ref. 27) requires relatively 
little computer time to generate thermodynamic properties, it is often used 
to determine engineering estimates of flow quantities in the shock layer 
about hypervelocity entry vehicles into the atmosphere of inner and outer 
planets. Furthermore, this computer code has been successfully applied at 
temperatures in excess of the temperature range for which the curve fits 
are truly applicable . 

Another computer code used in the present comparison was developed at 
JPL for computing shock-tube thermodynamic properties in regions , 

and and is described in reference 15. Only the phase of the program in 

which equilibrium thermodynamic properties of arbitrary gas mixtures are cal- 
culated was utilized. Basic inputs to this phase of the program are density 
and temperature. However, an iterative scheme was employed which permitted 
pressure and temperature to be the basic inputs. The same six-species hydro- 
gen model used in the method of reference 10 was used in this modified ver- 
sion of reference 15 and heat of formation and spectroscopic constant inputs 
for the species H 2 , H, H^, and H“ are listed in reference 15. Modifications 
to the program of reference 15 were performed by Ernest V. Zoby of the Lang- 
ley Research Center. The results generated by Zoby with this modified 
program are referred to hereafter as the method or computer code of 
reference 15. 

As mentioned previously, in the shock-crossing procedure of reference 9, 
the method of successive approximations is employed. That is, the density in 
the high-temperature region (2), , or is iterated upon. Thus, an 

accurate procedure for determining the density is required in reference 9. 

In figure 9, values of density for equilibrium hydrogen as obtained from the 
four studies in which density was tabulated in terms of pressure and tempera- 
ture and the computer codes of references 15 and 27, are compared with val- 
ues calculated by the method of reference 10. At the lowest pressure 
P/Pq = 0.1, the values of density from references I 8 , 24, and 25 and the 
computer codes of references 15 and 27 are within 0.8 percent of those calcu- 
lated by the method of reference 10 for temperatures from 2000 K to 50 000 K. 
As the pressure increases, differences between the various sources and refer- 
ence 10, in general, also increase. At a pressure p/Po agreement 

between the various sources with respect to reference 10 is good (within 
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1.5 percent) with the exception of reference 26. As discussed previously, 
the results of reference 26 may be erroneous, and the data of figure 9 tends 
to support this. Note that the trend between references 10 and 18 is similar 
to that observed for p/Pq = 0.1 and for p/Pq = 10 and 100 (figs. 9(c) 

and 9(d)). For these latter two pressures and 2000 K ^ T ^ 50 000 K, the 
agreement between references 10 and 18 is within 2 percent; for values of 
p/p equal to 1, 10, and 100, the agreement between these two sources is 
within 1 percent for temperatures less than 17 000 K, 20 000 K, and 28 000 K, 
respectively. For values of pressure between 0.1 and 100, agreement between 
the computer codes of references 15 and 27, relative to the method of refer- 
ence 10, is within 1 percent for the entire temperature range. With the 
exception of a single point for pressures p/Pg equal to 1, 10, and 100, 
the agreement between references 10 and 25 is also within 1 percent. At 
the highest value of pressure (p/Pq = 1000, fig. 9(e)), the agreement 
between references 10 and 18 is within 1 percent for temperatures to approx- 
imately 22 000 K; the maximum discrepancy between these sources for 
22 000 ^ T < 50 000 is 2.5 percent. The computer code of reference 15 is 
within 1 percent of reference 10 for temperatures up to 26 000 K, but the 
agreement declines for higher temperatures, being approximately 2.5 to 3 per- 
cent between temperatures from 35 000 K to 50 000 K. Similarly, the computer 
code of reference 27 is within 2 percent of reference 10 for T < 26 000 K, 
but for higher temperatures, differences up to 8.3 percent were observed. 

From figure 9, the following conclusions may be drawn: 

(1) The analytical method used herein (ref. 10) to determine thermochem- 
ical equilibrium hydrogen properties yields values of density to within 

2.5 percent of those calculated with the more rigorous scheme of refer- 
ence 18 for temperatures from 2000 K to 50 000 K and pressures p/p^ from 
0.1 to 1000. The agreement between these sources diminishes with increasing 
pressure . 

(2) The methods of references 24 and 25 and the computer codes of ref- 
erences 15 and 27 provide values of density within 1 percent of those calcu- 
lated by using reference 10 for the present temperature range and 

0.1 < p/p < 100. 
o 

(3) For p/Pq = 1000, the computer code of reference 27 provides reason- 
ably accurate (within approximately 2 percent) values of density for temper- 
atures to 26 000 K, with the uncertainty increasing rapidly with further 
increase in temperature above 26 000 K. The comparison between the code of 
reference 27 and the methods of references 10 and 18 provides justification 
for the use of this simpler computer code (ref. 27) in determining equilib- 
rium thermodynamic properties in flow-field analysis about hypervelocity 
entry vehicles into outer planets where hydrogen is the predominant atmo- 
spheric constituent. 

(4) As noted in reference 18, the results of reference 26 appear erro- 
neous and should be used with discretion. 

Comparisons between reference 10 and the other sources for determining 
hydrogen properties are shown in figure 10 for entropy. As for density, fig- 
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ure 10 demonstrates that the results of reference 26 are erroneous and that 
the agreement between the other sources and reference 10 is very good 
(within 1.3 percent) over the entire temperature range for values of 
p/p^ < 100, Again, the agreement between the various sources with refer- 
ence 10 is best at the lowest pressure and diminishes somewhat with increas- 
ing pressure. For example, at P/Pq = 0.1, the maximum percent difference 
between the various sources and reference 10 is 0.3 to 0.^1; for p/p z 1, 
it is 0,6; for p/Pq = 10, it is 1.0; and for P/Pq = 100, it is 1.3. At 

the highest pressure, P/Pq = 1000, agreement in entropy between refer- 

ences 10 and 18 is excellent (within 0.7 percent); the simple computer code 
of reference 27 is in good agreement (within 2 percent) with reference 10 
for 2000 K < T < 21 000 K and 35 000 K < T < 50 000 K, with the maximum dif- 
ference of 3 percent occurring between 26 000 K and 28 000 K. 

Figure 11 shows percent differences for enthalpy as a function of tem- 
perature. At the lowest value of pressure (fig. 11(a)), the tabulations of 
enthalpy from references 18, 24, and 25 agree with values calculated using 
reference 10 to within 1.1 percent over the temperature range. For tempera- 
tures equal to or in excess of 4000 K, the computer code of reference 27 
yields values of enthalpy within 1.5 percent of those calculated by using 
reference 10 at the lowest value of pressure; however, at the lowest temper- 
ature of 2000 K, the difference is 13 percent. As discussed previously, 
this large uncertainty in the code of reference 27 is believed due to the 
curve-fitting procedure upon which it is based. Values of enthalpy calcu- 
lated with the computer code of reference 15 agree with those calculated 
with the method of reference 10 to within 1 percent for pressures 
p/pQ < 100. As for density and entropy, the maximum percent difference 
between the various sources and the calculations of reference 10 tends to 
increase with increasing pressure. The results of figure 11 also illustrate 
that the data of reference 26 are erroneous. Comparing the results of refer- 
ence 18 to the calculations of reference 10, it is observed that for 
P/Pq = 10, agreement is within approximately 1 percent, except for the tem- 
perature range 14 000 K to 20 000 K, where percent differences up to 2.8 per- 
cent occur. The maximum percent difference between these two sources for 
p/pQ = 100 is 3.6 and for p/Pq = 1000 is 2.2. For both pressures, the 
maximum percent difference occurs at 20 000 K. It is interesting to note 
the trend between reference 18 and reference 10 and reference 27 and refer- 
ence 10 for the two highest values of pressure (figs. 11(d) and 11(e)). For 
example, at 'p/Pq = 100 and temperature of 20 000 K, the enthalpy from ref- 
erence 18 is 3.6 percent greater than that calculated from reference 10, 
whereas the enthalpy calculated from reference 27 is 2.9 percent less than 
that from reference 10. Since it has been assumed that the hydrogen data of 
reference 18 are the best available, the results of figures 11(d) and 11(e) 
demonstrate that the computer code of reference 27 should be used with dis- 
cretion in calculating values of enthalpy for hydrogen at pressures 
P/Pq Z 100 over a wide range of temperatures. 

Second-order thermodynamic properties isentropic exponent yg s^d 
speed of sound a are compared in figure 12 between the tabulations of ref- 
erence 18 and values calculated by using the program of reference 10. These 
properties (yg and a) are plotted as a function of temperature for various 
values of p/Pq- From figure 12(a), the agreement between these two sources 
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for the isentropic exponent for p/Pq <100 is within 2 percent. At 
P/Pq = 1000, differences as high as 7 percent are observed; however, in view 
of the discussion of the accuracies of second-order thermodynamic properties 
for air in reference 12, this maximum difference of 7 percent does not 
appear to be unreasonable. Although tabulations of the isentropic exponent 
are presented in reference 18, corresponding tabulations of the speed of 
sound are not. Thus, the values of speed of sound for reference 18 presented 
in figure 12(b) were calculated from the expression 



where values of the equilibrium-hydrogen molecular weight W are tabulated 
in reference 18. From figure 12(b), the speeds of sound from references 10 
and 18 are in excellent agreement (within 0.5 percent) for 0.1 < p/p^ < 10. 
The agreement is still good (within 2.5 percent) for a pressure of. 
p/Pq = 100; at the highest pressure, percent differences between the two 
sources as high as 8.2 percent were observed. Thus, for pressures 
p/Pq < 100, second-order thermodynamic properties yr a determined 

from references 10 and 18 are in good agreement (within approximately 2 per- 
cent) for temperatures from 2000 K to 50 000 K; however, the percent differ- 
ence in both Yg and a increases markedly between these two sources for 
P/Pq > 100 but is still judged to be in reasonable agreement over a wide 
range of temperature. 

In the previous comparisons of figures 9 to 12, sources of equilibrium 
hydrogen properties at high temperatures were chosen which possessed tabula- 
tions of properties in terms of pressure and temperature, or in the case of 
the modified program of reference 15 or the program of reference 27, the 
inputs to these computer codes were pressure and temperature. This criteria 
for selecting existing sources was due to the fact that the basic inputs to 
the program of reference 10 are pressure and temperature. However, in fig- 
ure 13, a comparison of equilibrium thermodynamic properties for hydrogen 
between those calculated using the program of reference 10 and those tabu- 
lated in reference 29 is made. In reference 29, basic inputs were density 
and temperature; thus, for a given density, the calculated pressure for a 
given temperature tabulated in reference 29 was used as input to the program 
of reference 10. This comparison is performed because the results of refer- 
ence 29 are relatively recent, they account for reduction in the ionization 
potential, and they include a Debye theory pressure correction term. ’ The 
value of pressure used as input into the program of reference 10 is referred 
to in reference 29 as the total pressure. Comparisons in figure 13 corre- 
spond to two values of density, 10~^ kg/m^ and 10“ kg/m^ . For both values 
of density, the temperature range for the comparison was 10 000 K to 
50 000 K; for a density of 10“^ kg/m^, the corresponding range of pressure 
P/Pq was 0.83 to 8.13, and for a density of 10“ kg/m^, the pressure range 
was 0.09 to 0.8l. From figure 13, the maximum percent differences are 
observed to be 2 percent for density, 1.8 percent for entropy, 3 percent for 
enthalpy, and 0.6 percent for the speed of sound. At temperatures in excess 
of 2H 000 K, all thermodynamic properties considered in figure 13 are within 
1 percent. 
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As discussed previously, the primary purpose of the comparisons per- 
formed in this appendix is to establish a confidence level for the use of 
the program of reference 10, in conjunction with the inputs presented in 
appendix A, as the equation of state for generating the present equilibrium 
normal-shock properties for hydrogen. This comparison demonstrates that 
equilibrium first-order and second-order thermodynamic properties for hydro- 
gen generated with the analytical method of reference 10 over a temperature 
range from 2000 K to 50 000 K and pressure P/Pq r’ange from 0.1 to 100 are 
in good agreement with a number of other sources of hydrogen properties. In 
particular, the predicted density, enthalpy, and entropy from the method of 
reference 10 and the more rigorous computations of reference 18 were within 
approximately 3.5 percent for this temperature range and pressures p/pQ to 
1000. Thus, it is concluded that the present thermodynamic properties calcu- 
lated in region @ for the present range of p.^ and possess a high 

level of confidence (i.e., they are believed to be relatively accurate). 
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TABLE l.-NONDIMENSIONAL THERMODYNAMIC PROPERTIES AND aOW VELOCITY FOR INCIDENT (MOVING), 
STANDING, AND REFLECTED NORMAL SHOCKS IN PURE HYDROGEN 

(juser cautioned about using table at pressures exceeding 100 MNI m^3 
Pj - 5 N/ 


PI « 

5.00E«^00 N/SQ-M* 

USl • 4.00E«^03 M/SEC 

PI - S.OOE^OO N/SO-Nt 

USL - 6.00E03 N/SEC 

XHZ s 

1.00 

XHE « 0.00 

XM2 « 1.00 

XHE - 0.00 



MOVING SHOCK 

STANOING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANOING SHOCK 

REFLECTED SHOCK 

P 

1.0636E«>01 

2. 1976E«01 

S.3606E«01 

P 

2.A296E«^0L 

7.9SS2E»01 

1.494 26 02 

T 

2.7140E»00 

3.3569E>00 

4.7130E ♦OO 

T 

4.BS30E*^00 

6.A<i79E^00 

7.3179E«00 

RHO 

3.9200£^00 

6.5476E«00 

1.L373E401 

RHO 

S.0060E»00 

1.2236E*01 

U97BBE^0l 

M 

2.774SE«00 

3.4526E«00 

4.9381E«00 

H 

5.1003E*00 

7.3ei6E«00 

9.6990E*00 

A 

1.6432E«’00 

l.d212E400 

2. 1346E«00 

A 

2. 159c»E*00 

2.3635EOO 

2.4B46E^00 

S 

1.0450E«00 

1.096SE*00 

1.0611E»00 

s 

l.0965E4>00 

1.1035E*00 

1.1231E«00 

z 

l.OOOOE^OO 

1.0000E«00 

I.OOOIE^OO 

z 

1.0001E«^00 

1.0081E«00 

1.031 TE^OO 

GAME 

9.949A 6-01 

9.eaiOE-oi 

9.6671E-01 

came 

9.609IE-0I 

B.5934E-01 

B.1762E-01 

U 

2.2663E^00 

1.3533E^OO 

1.1934E#00 

u 

3.6527E»00 

I.49I2E^00 

1.241 7E»00 


SPECIES HOLE FR4CT1QNS SPECIES HOLE FRACTIONS 


e- 

1.4763E-3S 

2.7956E-33 

2.2612E-2S 

£- 

7.09236-24 

2.91156-17 

6.35746-15 

H 

6.l63BE-iO 

2.3045E-08 

1.1315E-04 

M 

2.666 BE -04 

I. 61496-02 

6.14926-02 

H* 

1.2321E-34 

3.S936E-33 

2.1873E-25 

H* 

7.03736-24 

2.88106-17 

6. 29416-15 

H2 

1.0000E«00 

l.OOOOE^OO 

9.9989E-01 

M2 

9.99716-01 

9.83856-01 

9.38516-01 

H- 

9.4456E-46 

2.0050E-40 

1.4956E-31 

H- 

2.78696-29 

7,75966-22 

5.25266-19 

H2^ 

t.8040E-39 

1.5496E-34 

7.3B81E-27 

N2» 

5.49716-26 

3.06536-19 

6.3891E-17 


PI • 5.00E400 N/SO-Mf 

USl • 5.006403 M/SEC 

PI • 5.00E400 N/SO-Mt 

USl 

• 7.006403 N/SEC 

XH2 • 1.00 

XHE « 0.00 

XH2 » 1.00 

XHE 

• 0.00 



MOVING SHOCK 

STANDING SHOCK 

REFL6CT60 SHOCK 


MOVING SHOCK 

STANOING SHOCK 

REFLECTED SHOCK 

P 

I.6743E401 

4.45S4E401 

9.62516*01 

P 

3.35096*01 

1.3520E*02 

2.22776*02 

T 

3.7003E400 

4.9179E«00 

6.36576*00 

T 

5.98646*00 

7.39B6E400 

7.9701E*00 

RHO 

4.5254E400 

9.0644E«00 

1-50256*01 

RHO 

5-57356*00 

1.76006*01 

2.60696*01 

H 

3.8206E400 

5.17396400 

7.17736*00 

H 

6.62556*00 

1.0150E»01 

1.26766401 

A 

1.9077E40C 

2-1735E400 

2.36 1 96 * 00 

A 

2.30356*00 

2.49936*00 

2.62226400 

S 

1.07106400 

1.0748E400 

1.09186*00 

S 

1.12136*00 

l.L352E*00 

1.15846400 

Z 

1.0000E400 

1.000IE400 

1.00626*00 

L 

1.00426*00 

1.03836*00 

1.07216400 

OAME 

9.83576-01 

9.6047E-01 

8.70916-01 

CAME 

8.82566-01 

8.1318E-01 

8.0468E-01 

U 

2.9621E400 

1.47596*00 

1.26056 *00 

U 

4.36916*00 

1.38206400 

1.19046*00 


SPECIES MOLE FRACIICWS SPECIES HOLE FRACTIONS 


E- 

1.02816-29 

i.65496-23 

1.74526-17 

£- 

1.55956-18 

1.07276-14 

1.5& 706-13 

h 

6. 45696-07 

2. 94446-04 

1.22266-02 

H 

8. 43306-03 

7.37506-02 

1.34466-01 

M* 

1.00426-29 

3.59346-23 

1.72526-17 

H* 

1.54666-18 

1.06286-14 

1.57196-13 

H2 

1.00006*00 

9.99716-01 

9.87776-01 

H2 

9.91576-01 

9.26256-01 

8.65546-01 

H- 

1.82606-36 

1.02346-28 

5.32656-22 

H- 

1.73256-23 

8.83576-19 

2.46276-17 

H2* 

2.39226-31 

6.14336-25 

2.00166-19 

M2* 

1.28346-20 

9. 96046-17 

1.53806-15 
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TABLE I.- Continued 


Pi 


5N/m^ 


PI » 

5.00E«^00 N/SQ-M. 

usi « a.ooE^oa n/sec 

PI - 

5.006*00 N7S0-N* 

USL - 1.006*04 H/S6C 

XH2 « 

1.00 

XHE * 0.00 


XH2 - 

1.00 

XHE » 0.00 



HOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

reflected shock 

P 

4.^774E«^01 

2.2461E*02 

3.3982E402 

P 

7.26196*01 

5.25936*02 

7.24746*02 

T 

6.7520E«^00 

8.0834E«00 

8. 54576 ♦OO 

T 

7.6661E*00 

9.1612E*00 

9.57336*00 

RHO 

6.49aiE«^00 

2.5620E»QL 

3 . 53 1 56 ^01 

RHO 

6.77086*00 

4.73296*01 

5.97966*01 

H 

8.4L17E«^00 

1.3S00E^01 

1.63026*01 

H 

1.27076*01 

2.17006*01 

2.52176*01 

A 

2.36A2E«-00 

2.6538E«^00 

2.77736*00 

A 

2.57166*00 

2.96696*00 

3.12336*00 

S 

1. U69E«^00 

1.1717E^OO 

1.19866*00 

S 

1.20606*00 

1.25966*00 

1.294 0E*O0 

1 

1.0206E«^00 

1.0848E400 

1.12596*00 

z 

1.0T98E*00 

1.21076*00 

1.26626*00 

GAME 

6.2493 E-OI 

8.0319E-01 

8.01676-01 

GAME 

7.96986-01 

6.0264E-01 

8.04746-01 

U S.1476E«^00 

I.3020E^00 
mole fractions 

1.16176*00 

U 

6.73766*00 

1.25076*00 
HOLE FRACTIONS 

1.15566*00 







E- 

3.0612E-16 

2.43S6E-13 

1.67716-12 

E- 

7.6016E-14 

1. 40626-11 

4.60676-11 

H 

4.0330E-02 

1.S626E-01 

2.23616-01 

H 

1.47736-01 

3.4792E-01 

4.20416-01 

H* 

3.0378E-16 

2.41186*13 

1.66126-12 

H* 

7.55676-14 

1.39246-11 

4.76336-11 

M2 

9.5967E-01 

8.43746*01 

7.76396-01 

H2 

6. 522 7E -01 

6.52066-01 

5.79596-01 

H- 

5.6494E-21 

3.71676-17 

4.34166-16 

M- 

s.4$iSE-ia 

5.68136-15 

2.5653E-14 

H2*- 

2.342 5E-18 

2.41246-15 

1.62906-14 

M2* 

4.546 56-16 

1.43656-13 

4.79516-13 


PI • 

5.006*00 N/SO-Nf 

USI • 

9.0QE*03 M/SEC 

XH2 * 

1.00 

XHE « 

O.QO 



MOVING SHOCK 

STANDING SHOCK 

reflected SHOCK 

P 

5.78666*01 

3.53606*02 

5.06636*02 

T 

7.26496*00 

8.66216*00 

9.07446*00 

RHO 

7«6097E*00 

3.57276*01 

4.68756*01 

H 

l.0442E*01 

1.73616*01 

2.050 26*01 

A 

2.47606*00 

2.81656*00 

2.944 9E*00 

S 

1.17506*00 

1.21326*00 

1.24396*00 

z 

1.0466E*00 

1.14286*00 

1.19116*00 

GAME 

8.0615 E-01 

8.01416-01 

8. 02376-01 

U 

5.94426*00 

1.26766*00 

1.152 46*00 


SPECiES HOLE FRACTIONS 


E- 

8.152 9E-15 

2.4873E-12 

1.04 86E-11 

H 

8.9435E-02 

2.49626-01 

3.2084E-01 

N* 

8.0991E-15 

2.4634E-12 

1.0386E-11 

H2 

9.10566-01 

7.5018E-01 

6.79166-01 

H- 

3.507 9E-19 

6.7085E-16 

4.0642E-15 

h2* 

5.4155E-17 

2.4592E-14 

1.03956-13 


PI ■ 

5.006*00 N/SO-Mr 

USI • 

1.106*04 N/S6C 

XH2 • 

l.OO 

xke • 

0.00 



MOVING SHOCK 

STANDING SHOCK 

reflected shock 

p 

8.69646*01 

7. 44856*02 

9.9876E*02 

T 

7.9983E*00 

9.66686*00 

1.00606*01 

RHO 

9.9444E*00 

5.9B58E*01 

7.35086*01 

H 

1.52076*01 

2.64976*01 

3.04486*01 

A 

2.66996*00 

3.16626*00 

3.31416*00 

$ 

1.23966*00 

1.31036*00 

1.3485E *00 

Z 

1.11856*00 

1.28756*00 

1.350C*00 

GAME 

7. 96786-01 

8.05276-01 

8.08226-01 

U 

7.5230E*00 

1.25206*00 

1.1757E*00 


SPECIES HOLE FRACTIONS 


E- 

3*509 3E-13 

6.05576-11 

1.81686-10 

H 

2.1191E-01 

4.46396-01 

5.19336-01 

H* 

3.4891E-13 

5.99746-11 

1.80026-10 

H2 

7.8809E-01 

5. 53616-01 

4.80676-01 

H- ’ 

3.32456-17 

3.37686-14 

1.27196-13 

H2* 

2.05256-15 

6.1702E-13 

1.78206-12 
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TABLE I.- Continued 


• 5 N/ 


PI * 

5.00E400 N/SQ-M, 

. USl « 1.20E*04 M/SEC 

PI • 

5.00EO0 N/SO-N, 

> USl • 1.40EA04 H/SEC 

XH2 = 

1.00 

XHE B 0.00 


XH2 B 

1.00 

XHE « 0.00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

1.0687E«-02 

1.0113E«03 

1.3297E^03 

P 

t.4739E«-02 

I.6905E«^03 

2.17UEA03 

T 

8.2963E»00 

1.01A3E»01 

1«0546E«01 

T 

8.8318E»00 

l.lllaE^Ol 

1.162 lE^Ol 

RHO 

i.ioasE^ot 

7«2655E«01 

8.7289E«01 

RHO 

1.3206E»01 

9.7026E^01 

1.1274E^02 

H 

1.79A1E«^01 

3,I746E«01 

3.6186E401 

H 

2.4114E»01 

4.3600E^01 

4.9237E^01 

A 

2.7708E«-00 

3.396QE«00 

3. S189E>00 

A 

2.9839E»00 

3.7785E^00 

3.99X1EOO 

$ 

1.2761E«^00 

1.3648E*00 

1.4069E«00 

s 

I.3566EA00 

1.4838EA80 

l.S340E^OO 

L 

1.I623E4-00 

1.3727E>00 

1.444 4E*00 

1 

1.2639E«^00 

1.5665EA00 

1.6571EOO 

GAME 

7.96L8E-01 

8.0890E-QI 

8.127SE-01 

CAME 

7.9759E-01 

8.1970E-01 

8.271SE-01 

U 

e.3002E«‘00 

1.268S£«^00 

1.206 7E»00 

U 

9. 8373 £♦ 00 

1.3410EO0 

1.305 lE^OO 


SPECIES HOLE FRACTIONS SPECIES HOLE FRACTIONS 


E- 

1.2I62E-12 

2.26526-10 

6.0665E-10 

6- 

9. 34396-12 

2.3722E-09 

6.1619E-09 

H 

2.7920E-01 

5.4285E-01 

6.1527 E-01 

H 

4.1T57E-01 

7.23486-01 

7.9308E-01 

M* 

1.209 3E-12 

2.2450E-10 

6.0148E-10 

H* 

9.2954E-12 

2.3557E-09 

6.1224 E-09 

H2 

7.2060E-01 

‘<4.57156-01 

3.8473E-01 

H2 

5.8243E-01 

2.76526-01 

2.0692E-01 

H- 

1.4463E-16 

'1.61186-13 

5.22276-13 

h- 

1.60116-15 

2.2914E-12 

6.78196-12 

H2 + 

7*0163E'15 

2. U06E-12 

5.6903E-12 

H24 

5. 01536-14 

1. 88236-11 

4.6283E-I1 


PI - 

5.00E«^00 N/S^M, 

I USl « 1.306404 M/SEC 

PI ■ 

5.006400 N/SQ-N 

* USl • U50E404 

M/SEC 

XH2 - 

1.00 

XHE • 0.00 


XH2 » 

1.00 

XHE • 0.00 



MOVING SHOCK 

STANDING SHOCK 

R6FL6CTEO SHOCK 


MOVING SHOCK 

standing SHOCK REFLECTED SHOCK 

P 

1.26356402 

1.32606403 

1.71926403 

P 

1.69986402 

2.1000E403 

2.6830E403 

T 

8. 57366400 

1.06206401 

1.10576401 

T 

9.0844E400 

1.16636401 

1.2312E401 

RHO 

1.2170E401 

6.5172E4Q1 

1.0053E4 02 

RHO 

1.41586401 

1.07586402 

1.2231E402 

H 

2.09096401 

3. 74466401 

4.24416401 

H 

2.7554E401 

. 5.019BE401 

5.661 1E401 

A 

2.8755E400 

3.55886400 

3 . 74 1 86 4 00 

A 

3.09726400 

4.02086400 

4.2884E400 

s 

1.31516400 

1.42296400 

1.46 8 96 4 0 0 

$ 

1.40056400 

1. 54726400 

1.601 9E400 

z 

1.2108E400 

1.46586400 

1.546 76400 

1 

1.32156400 

1.67376400 

1.7745E400 

GAME 

7.9652E-01 

8.13566-01 

8.186 96 - 01 

GAME 

7.99076-01 

8.28236-01 

8.4177E-01 

U 

9.07116400 

1.2983E400 

L.249064C0 

U 

1.05986401 

1.3968E400 

1.3826E400 


SPECIES HOLE FRACTIONS SPECIES MOLE FRACTIONS 


6- 

3.7660E-L2 

7.6344E-10 

1.91 31 E-09 

E- 

2.322 5E-11 

6.9029E-09 

2.2854E-08 

H 

3.4817E-01 

6. 3566E-01 

7.0666E-01 

H 

4.8663E-01 

8.0504E-01 

6.7293E-01 

H4 

3.7660E-12 

7.5T37E-10 

1.89856-09 

H4 

2.3114E-11 

6.8611E-09 

2.2744E-08 

H2 

6.5183E-01 

3.6434E-01 

2.9314E-01 

H2 

5.133 7E-01 

1.9496E-01 

1.2707E-01 

h- 

5.5400E-16 

6.484SE-13 

1.9I81E-12 

H- 

4.5553E-15 

7.3175E-12 

2.S482E-11 

H2 4 

2.0504E-14 

6.7216E-12 

1.6523 E-11 

H24 

1.1544E-13 

4.9099E-11 

1.3535 E-10 
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TABLE I.- Continued 


- 5 N/m^ 


PI = S«00E«^00 N/SQ-Nf 

USl « 1.60£«>04 M/S£C 

PI a S.OOE^OO N/SO-Nt 

USl - 1«60E^04 H/SEC 

XH2 B 1.00 

XHE « 0.00 

XH2 > 1»00 

XHE - 0.00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

1.94I2E4^02 

2.5530E«03 

3.2629E »03 

P 

2.4698E«02 

3.51S2E«03 

4.6210E^03 

T 

9.3300E4^00 

1.232SE4-01 

1.3352E^0l 

T 

9.83I6E«00 

U5479E401 

2.4057E401 

RHO 

1.50A0E«>01 

I.1597E«^02 

l.2898E»02 

RHO 

1.6529E40I 

1.1465E^02 

1.0008E402 

H 

3.1230E4-01 

5. 7237£^0l 

6.466SE«^01 

H 

3. 9289E*^01 

7.2494E^01 

8.6603E401 

A 

3.21S4E*00 

A.3078E«00 

4.7146E«00 

A 

3.47I0E^00 . 

5.6326E^00 

7. 301 OE 400 

$ 

1.446SE«^00 

1.6I21E^00 

1.6717E^00 

S 

1.5447E4-00 

1.7393EOO 

1.8117E400 

L 

I.3835E«^O0 

U7dS5E>00 

U894 5E»00 

1 

1.51 99E»00 

1.9807E400 

2.0024E400 

GAHE 

a.Q099E-0l 

8.4297E-01 

8.7869E-01 

GAME 

6.0623e-01 

1.0348£^00 

1.1065E»00 

U 

l.L355E>Ql 

I.A746E+0Q 

U4986E«00 

U 

U28S6E*^0l 

l.8549E«00 

2.5405E4QO 


SPECIES mole fractions SPECIES MOLE FRACTIONS 


E- 

4.9781E-U 

2. 39626-08 

1.21 776-07 

E- 

2.2321E-10 

2.19UE-06 

1.39S6E-03 

H 

5.5432E-01 

8.7988E-01 

9.4431E-01 

H 

6.8411E-01 

9.9026E-01 

9. 97 036- 01 


4.9553E-U 

2.38526-08 

1.21416-07 

H4 

2.22356-10 

2.1892E-06 

1*39586-03 

M2 

4.458 8E-01 

1.2012E-01 

5.56866-02 

M2 . 

3.15B9E-01 

9.T307E-03 

1*79496-04 

H- 

1.09646-14 

2.5576E-11 

1.23116-10 

M- 

5.77226-14 

1.2737E-09 

i*9027E-07 

H2 4 

2.39486-13 

1.3S616-10 

4.86876-10 

M2^ 

9.186 7E-13 

3.1959E-09 

2*32896-07 


PI * 

5.00€>00 N/SQ-M, 

USl « 1.706*04 M/SEC 

PI - 

5*006*00 N/SO-H* 

USl • l.WMAOA M/SEC 

XH2 « 

1.00 

XHE « 0.00 


XH2 • 

i.OO 

XHE - 0.00 



MOVING SHOCK 

STANDING SHOCK 

reflected SHOCK 


MOVING SHOCK 

STANDING SHOCK 

reflected SHOCK 

P 

2.19796*^02 

3.03656*03 

3.94926*03 

P 

2. 7569E*02 

3.9238E*03 

5.6721E»03 

T 

9.57826*00 

1.33046*01 

1.6362E*0I 

T 

1.01 00E*01 

2.0191E401 

2.93956401 

RHO 

1.58296*01 

1.20366*02 

1.2138E*02 

RHO 

1.7124E*01 

9. 72V6E401 

9.5336E401 

H 

3. 51416*01 

6. 46966*01 

7.42216*01 

H 

4. 36 72E*01 

8.0447E*01 

9. 62 1 46 *01 

A 

3.3398E*00 

4.7087E*00 

5.94956*00 

A 

3.61 096*00 

6.8633E*00 

7.5159E^00 

s 

1.4947E*00 

l.67736»00 

1.744 76*00 

S 

1.59656*00 

1.7906E*00 

1.8564E»00 

1 

1.44966*00 

1.89636*00 

1. 98866*00 

1 

1.59406*00 

I.9990E400 

2.0240E400 

GAME 

8.0335E-0L 

8.78856-01 

1.08 7 96 *00 

GAME 

8. 09916-01 

1.1671E400 

9.4947E-01 

U 

1.2107E*01 

1. 59436*00 

1.81236*00 

U 

1.3601E*01 

2.3973E*00 

2.9722E^00 


SPECIES MOLE FRACTIONS SPECIES MOLE FRACTIONS 


fc- 

1.09106-10 

1.1819E-07 

5.5648E-06 

£- 

4.7119E-10 

1.5336E-04 

1.1910E-02 

H 

6.20366-01 

9. 45346-01 

9. 94 246-01 

H 

7.4532E-01 

9.9904E-01 

9.7613E-01 

M* 

1.08656-10 

1.17856-07 

5.56146-06 

H* 

4.695 9E-10 

1. 53346-04 

1.1910E-02 

H2 

3.79626-01 

5.46626-02 

5.74756-03 

H2 

2.546 86-01 

6.57616-04 

4.8198E-05 

H- 

2.61796-14 

1.12626-10 

2.66686-09 

H- 

1.27516-13 

3.3297E-08 

9.0966E-07 

H2* 

4. 61626-13 

4.5016E-10 

6. 25886-09 

M2* 

1.73656-12 

4.9144E-08 

1.0170E-06 
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TABLE I.- Continued 


P 


1 


5N/m 


2 


PI « 3.00E«00 N/SQ-M| 

USi » 2.00E«04 M/SEC 

PI * 

S.OOE^OO N/SO-M> 

USI 

- 2.20E«>04 H/SEC 

XH2 « 1.00 

XHE a 0.00 

XH2 «» 

1.00 

XHE 

* 0.00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

S.0569E*02 

4.3273E403 

6.4925E 403 

P 

3.70S2E402 

5.3477E403 

8.0387E403 

T 

1.0391E*01 

2.5204E«0l 

3.2494E401 

T 

l.IIS9E*01 

3. 1338E401 

3.6455E401 

RHO 

I.7610E«01 

e.S63SE^01 

9.7001E401 

RHO 

1.8098E40I 

6.5497E401 

1.02S9E402 

H 

4.8291E*0t 

a.6702E«01 

1.0921E402 

H 

S. 82328401 

1.071SE402 

1.3137E402 

A 

3.7619E»00 

7.3443E400 

7.7300E400 

A . 

4.1349E400 

7. 5993E400 

8.206 0E4O0 

S 

1.6498E«^00 

1.8315E400 

1.892 7E400 

S 

1.7S97E400 

1.8980E400 

1.9606E400 

£ 

1.6717£«00 

2.0049E400 

2.0S99E400 

L . 

1.8347E400 

2.0S81E400 

2.I494E400 

CANE 

a. 1472 E- OL 

1.0674E400 

8.9272E-01 

GAME 

8.3S09E<>01 

9.L879E-0L 

8.5938E>01 

U 

1.4341E401 

2.9S13E400 

3.1812E400 

U 

1. S80LE401 

3.3SL9E400 

3.3790E400 


SPECIES 

e- 

9.S7S8E-10 

HOLE fractions 
2.56556-03 

2.9094E-02 

SPECIES 

E- 

6.042 8E-09 

Mole fractions — 

2.aS87E-02 

6.9541E-02 

H 

8.03S8E-01 

9.9476E-01 

9.41786-01 

H 

9.099U-01 

9.4273E-01 

8.6090E-01 

H4 

9.946SE-10 

2.5654E-03 

2.9094E-02 

H4 

6.031 4E-09 

2.B587E-02 

6.9540E-02 

h2 

1.9642E-01 

1. 12096*04 

2 .75496-05 

H2 

9.0086E-02 

9.59436-05 

1.4906E-05 

H- 

2.7031E-13 

2.6384E-07 

1.73856-06 

H- 

1.5882E-12 

1.5256 E-06 

3.2008E-06 

H24 

3.2078E-L2 

3.1283E-07 

t.93346-06 

H24 

1.3031E-11 

1.6809E-06 

3.63B3E-06 


PI > 5.00E400 N/SQ-Mf 

USI 

> 2.106404 M/SEC 

PI « 5.00E400 N/SQ-Mi 

USI - 

2.306404 M/SEC 

XH2 « 1.00 

XHE 

» 0.00 

XH2 - 1.00 

XHE • 

0.00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

3.37526402 

4.7902E403 

7.2879E403 

P 

4.04626402 

5.85816*03 

a.6468E*03 

t 

' 1.0732E401 

2.9009E4Q1 

3.4697E 401 

T 

1.18006401 

3.27516*01 

3.7904E*01 

RHO 

1. 79486401 

8.1972E401 

9.9902E401 

MHO 

1.79036401 

8.93376*01 

I.0375E*02 

H 

5.3144E401 

9. 7534E401 

1.201 8E402 

H 

6.35486*01 

1.17226*02 

1.42T6E402 

A 

3.9323E400 

7.4464E400 

7.9678E4Q0 

A 

4.42556400 

7-92106*00 

6.4341E400 

S 

1.70446400 

1. 8664E400 

1.9269E4Q0 

S 

1.81506*00 

l.9299E*00 

1.994 96*00 

L 

1.7S23E400 

2.0234E400 

2.102 56400 

1 

1.91546*00 

2.1021E400 

2.19896*00 

GAME 

8.2224E-01 

9.<r818E-01 

6.7Q25E-01 

GAM6 

8.6651E-01 

9.4823E-01 

8. 53496-01 

U 

SPECIES 

6- 

1.5076E401 

3. 3042E400 

HOLE FRACTIONS 
1.1651E-02 

3.2988E400 

U 

SP6C1 

6- 

1.65096*01 

3.31IOE400 

3«4383E*00 

2.31756-09 

4.8778E-02 

2.29666-08 

4.9449E-02 

9.04656-02 

H 

8. 586 7E -01 

9. 76646-01 

9, 02426-01 

h 

9.55846-01 

9.01016-01 

8.19056-01 

H4 

2.3118E-Q9 

1.1651E-02 

4.87776-02 

H« 

2.29406-08 

4,94496-02 

9.04646-02 

H2 

1.4133E-01 

5.963TE-05 

1.94586-05 

H2 

4. 41626-02 

8.98866-05 

1.18266-05 

H- 

6.3852E-13 

7.9065E-07 

2.51396-06 

H- 

5.21736-12 

2.15166-06 

3.7493E-06 

ri24 

6.3073E-12 

8.8318E-07 

2.82136-06 

H24 

3.32536-11 

2.39546-06 

4.3193E-06 
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TABLE I.- Continued 


Pj -5N/m^ 


PI « 

5.00E*-00 N/SQ-M, 

. USl « 2.40E«04 M/SEC 

PI - 

5.00E«^00 N/SQ-N 

• USl « 2*60E^04 M/SEC 

XH2 «» 

UOO 

XHE s 0.00 


XH2 « 

1.00 

XHE *> 0.00 



MOVING SHOCK 

STANDING SHOCK 

reflected shock 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

A.3ttS3E«-02 

S.8944E«>03 

8.7717E>03 

P 

S.0344E«^02 

5.0933E*03 

7.3579E^03 

T 

1.3168E«^0i 

3.508SE^01 

3.9040E«-01 

T 

2.0199E«‘0I 

3.7194E«^01 

4.0317EO1 

RHO 

1.6830E«01 

7.9223E^01 

9.9860E*0t 

RHO 

1.2458E01 

6.L669E«01 

7.7689E*01 

H 

8.9078E«01 

U26I7E«02 

l.S397E«02 

H * 

8«0663E^01 

1.4S70E*^02 

1.7434E^02 

A 

S.0905E«-00 

8.064l£^00 

8.6396E«00 

A 

6*8149E»00 

8.3663E*00 

8. 9446E400 

S 

1.8682E«-00 

1.9688E«00 

2.0324E*00 

S 

l.9521E^00 

2.0S09E^00 

2.1183E*00 

1 

1.9802 E«>00 

2.13S4E^00 

2.2SOOE^OO 

2 

2«0007E»00 

2.2214E^00 

2»3491Et00 

CANE 

9.9381E-01 

8. 7149E-01 

8.4976E>01 

GAME 

I.1493E»00 

6«4715E^01 

' 8.4474E-01 

U 

1.7162E^0I 

3.6519E400 

3.4737E»00 

U 

1.8180E»01 

3.6779E»00 

3«4678EV00 


SP6CUS MOLE FAACTiONS SPECIES HOLE FRACTIONS ! 


E- 

2.5675E-07 

6.3S96E-02 

1.1113E-01 

6- . 

4,30516-04 

9. 96926-02 . 

1.4864E-01 

H 

9*8999£-01 

8. 72786-01 

7.7771E-01 

H 

9.9905E-01 

, 8.0060E-01 

7.0271E-01 

H*- 

2«5663E-07 

6.3596E-02 

1,11136-01 


4,30506-04 

9.96916-02 

U4864E-01 

H2 

1.00146-02 

1.8131E-05 

9.30396-06 

H2 

8.4071E-05 

7.34716-06 

5.4308E-06 

h- 

3,87956-11 

2.36596-06 

4,02956- 06 

M- 

1. 19746-08 

2.53186-06 

3,68046-06 

H24 

1.61096-10 

2.6723E-06 

4.6961E-06 

H24 

1. 76656-08 

2,89686-06 

4.3553E-06 


PI * 

5,006400 N/SQ-M 

• USl * 2.50E404 H/SEC 

PI • 

5,OOE4O'0'N/SO-Nt 

USl • 2,706404 N/SEC . 

XH2 • 

1.00 

XHE « 0.00 


XH2 • 

1.00 

XHE • 0,00 



moving SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

standing shock 

REFLECTED SHOCK 

P 

4. 71046»02 

5.4540E403 

8.0093E4O3 

P 

5.3810E402 

4.9930E403 

' 7.1090E403 

T 

1.63596401 

3.6340E401 

3.9T25E401 

T 

2.36906401 

3.8058E401 

4.1000E401 

RHO 

1.4406E«01 

6.8958E401 

8,7686E40I 

RHO 

1.1318E401 

5.7807E401 

7,21776401 

H 

7.47 74E>01 

1.3615E*02 

U6417E402 

H 

8.6791E401 

1.5588E402 

1.6534E402 

A 

6.1917E400 

8.2092E400 

8.7947E400 

A ‘ 

' 6.9908E400 

8.53896400 

9,11576400 

S 

1.9147E400 

2.0106E400 

2.O748E4Q0 

S 

1.9842E400 

\ 2.0886E400 

2,15 5 56 4 00 

L 

1 .9986E400 

2.1765E400 

2.2993E4Q0 

2 

' 2,0069E400 

2,26956400 

2,40236400 

GAME 

1.1725E400 

8.S206E-01 

6.4679E-01 

GAME ' 

1.0279E«^00 

8.4415E-01 

8,43656-01 

U 

1.7688E401 

3.7003E4Q0 

3.4726E4Q0 

U 

' 1.8714E401 

3.66956400 

3, 476 SE 400 


SPECIES HOLE FRACTIONS SPECIES’ MOLE FRACTIONS 


E- 

l,6ll2E-05 

8. 10906-02 

1.30196-01 

6- 

3.4533E-03 

1.1876E-01 

1.67476-01 

M 

9.992 76-01 

8.37616-01 

7,39606-01 

H 

9.9307E-01 

7.6247E-01 

6.65056-01 

H4 

1.6U1E-05 

8. 10896-02 

1.3019E-01 

H4 

3.4533E-03 

1.1876E-01 ‘ 

1,67476-01 

H2 

6.93526-04 

9.74336-06 

7.0429E-06 

h2 

2.2644E-05 

5.79476-06 

4.33046-06 

h- 

9.95496-10 

2.49026-06 

3.8742E-06 

M- 

5.5406E-08 

2.61086-06 

3,59216-06 

H24 

2.17516-09 

2.82 786-06 

4.5524E-06 

H24 

6.8640E-08 

3.01236-06 

4.28686-06 
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TABLE I.- Continued 
Pj -5N/m^ 


PI • 

5«00E«^00 N/SQ*Nt 

USl - 2.80E*06 N/SEC 

PI » 

5.006*00 N/SQ-Ni 

USl • 3.00E*04 N/SEC 

XH2 • 

UOO 

XHE « 0.00 


XH2 » 

1.00 

XHE - 0.00 



MOVINO ^OCK 

STANOING SHOCK 

REfLECTEO SHOCK 


HOVtHG SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P . 

5.7628E«02 

$.1686E*03 

7.27966*03 

P 

6.61166*02 

5.96966*03 

8.27526*03 

T 

2.6231E*01 

3.9007E*0L ' 

4.18406*01 

T 

2.94706*01 

4.10046*01 

4.37526*01 

RHO 

1.0B64E*01 

5.706 7E*01 

7.07066*01 

RHO 

1.08256*01 

5.97236*01 

7.30176*01 

H 

9.32028*01 

1.67076*02 

1.976 66 *02 

H 

1.06846*02 

1.91876*02 

2.25366*02 

A 

7.03268*00 

8.73576*00 

9. 31876 *00 

A 

7.26076*00 

9.17366*00 

9.78506*00 

S 

2.01298*00 

2.12416*00 

2, 19276*00 

S 

2.06676*00 

2.19316*00 

2. 266 IE *00 

2' 

2.02238*00 

2.32196*00 

2.46076*00 

2 

2.07246*00 

2.43766*00 

2.59036*00 

GAME 

9.32368-01 

8.4256E-01 

8 . 43466 -01 

game 

8.63166-01 

8.41976-01 

8.44836-01 

U 

SPECIi 

1.93298*01 

3.6852E*00 

hole practions 

3.5056E*00 

u 

SPECII 

2.07026*01 

3. 75826*00 
• MOLE FRACTIONS 

3.60096*00 


E- 

1.1023E-02 

1.3864E-01 

1.8723 6-Ot 

6- 

3.49516-02 

1.7954E-01 

2.27916-01 

H 

9.77946-01 

. 7.227U-01 

6.2553E-01 

H 

9.3009E-01 

6.409LE-01 

5.44176-01 

H* ‘ 

1.10236-02 , 

1.38646-01 

1. 87236-01 

H* 

3.49516-02 

1.79546-01 

2.27916-01 

H2 

1.07436-05 

' 4.7538E-06 

3.5604E-06 

H2 

5.0155E-06 

3.37556-06 

2.48756-06 

H- 

1 .28396-07 

2.7600E-06 

3.6242E-06 

H- 

2.93926-07 

3.1154E-06 

3.78336-06 

H2* 

1.4894E-07 

3.2166E-06 

4.37226-06 

H2* 

3*28396-07 

3.71816-06 

4.68506-06 


PI • 

5.006*00 N/SQ-N 

. USl • 2.906*04 N/SEC 

PI • 

5.006*00 N/SO-Nf 

USl • 3.206*04 

N/S6C 

XK2 « 

1.00 

XHE • 0.00 


XH2 » 

1.00 

XH6 » 0.00 



MOVING SHOCK 

STANDING SHOCK 

REFL6CTE0 SHOCK 


MOVING SHOCK 

STANDING SHOCK R6FL6CTEO SHOCK 

P 

6.17528*02 

5.51726*03 

•7,70366*03 

P 

7.54416*02 

7.07646*03 

9.69586*03 

■ T 

2.80588*01 

' 4.00016*01 

4,277 46 *01 

T 

3.16376*01 

4.29976*01 

4,57696*01 

RHO 

1.07628*01 

5.79976*01 

7,13646 *01 

RHO 

1.11626*01 

6.41756*01 

7 . 75 3 56 * 01 

'H 

* 9.98698*01 

1.79126*02 

.2,11086*02 

H 

1.21486*02 

2.19086*02 

2.55956 *02 

’A 

* 7.13098*00 

8.94946*00 

9.54466*00 

A 

7.54706*00 

9.64356*00 

1.02 966 * 01 

"S . 

2.04018*00 , 

'2.15876*00 

2,22946*00 

S 

2.11946*00 

2.26266*00 

2.34056*00 

1 - 

2.04508*00 

2.37826*00 

2 , 52 3 76 * 00 

1 . 

2.13636*00 

2.56456*00 

2.73226*00 

•GAN 6 

8.S6Z1E-01 

6.41936-01 

8,43916-01 

.GAME 

6.42736-01 

6.43386-01 

8.4T72E-01 


2.00008*01 

3.71696*00 

3.54896*00 

U 

2.21496*01 

3.85866*00 

3.72016*00 

6- 2.20086-02 

I.S9036-0L 

2.07526-01 

E- 6.38076-02 

2.20126-01 

2.68006-01 

H 

9.55986-01 

6.81946-01 

5.64946-01 

H 

8.72386-01 

5,59756-01 

4,64006-01 

M* 

Z.200<iE-02 

1.59036-01 

2,07526-01 

H* 

6.38076-02 

2.20126-01 

2,68X6-01 

H2 

6.858SE-06 

3.98646-06 

2,97016-06 

M2 

3.22446-06 

2.43856-06 

1,73036-06 

H- 

2.11096-07 

2.93906-06 

3.70446-06 

H- 

4.49516-07 

3.39696-06 

3.65396-06 

H2* 

2.38536-07 

3.46486-06 

4.52 52 E- 06 

H2* 

4.99426-07 

4.16246-06 

4.91496-06 
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TABLE I.- Continued 


Pj-5N/m^ 


PI * 

5.00£«-00 N/SQ-Mf 

USl » 3.40EA04 N/SEC 

PI » 

5.006*00 N/SO-M 

t USl » 3.806*04 

M/SEC 

XH2 * 

1.00 

XHE » 0.00 


XH2 • 

1.00 

XHE » 0.00 



MOVING SHOCK 

STANOING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK REFLECTED SHOCK 

P 

8.5471E>02 

6.3840EA03 

1.1391E*04 

P 

1.0749E*03 

1.14836*04 

1.54306*04 

T 

3.3344E»01 

4.4972£*01 

4.78586*01 

T 

3.6ll7E*01 

4.8982E*0I 

5.23976*01 

RHO 

1.1606E^01 

6. 90396*01 

a.2S21E*01 

RHO 

1.2547E*01 

7.82916*01 

9.17236*01 

H 

1.3709E^02 

2.48336*02 

2.89066*02 

H 

1.7118E*02 

3.12476*02 

3.62176*02 

A 

7*8402E«^00 

1.01366*01 

1.08446*01 

A 

8.43256*00 

1.11966*01 

1.20646*01 

S 

2.1727E*00 

2.33366*00 

2.41686*00 

S 

2.28256*00 

2.4802E*00 

2.57476*00 

1 

2.2086E«-00 

2.70036*00 

2.86436*00 

2 

2.3721E*00 

2.99456*00 

3.21226*00 

GAME 

8.3469 E-01 

8.46056*01 

8.51856*01 

GAME 

8.2998E*01 

B.5454E*01 

8.64736-01 

U 

2.3622E«>01 

3.97746*00 

3.86746*00 

U 

2.65876*01 

4.26736*00 

4.21266*00 


SP6CIES — — mole fractions — SPECIES — MOLE FRACTIONS 


e- 

9.4456E-02 

2.5936E-01 

3.06596*01 

6- 

1.56876*01 

3.32126*01 

3.77386*01 

H 

8.11086*01 

4.8128E-01 

3.8680E-01 

H 

6.862 5E*01 

3.35766*01 

2.45236*01 

H* 

9.44566*02 

2.59366*01 

3.06596*01 

H* 

l.5687E*01 

3.32126*01 

3.77386*01 

H2 

2.3120E-06 

1. 74046*06 

1 .16396*06 

H2 

1.33166*06 

8.01416*07 

4.35816*07 

H- 

5.8641E-07 

3.53616*06 

3.75306*06 

H- 

7.93696*07 

3.30836*06 

2.99186*06 

H2* 

6. 53786*07 

4.45666*06 

4.94206*06 

H2* 

8.99696*07 

4.43446*06 

4.23876*06 


PI « 9.00E*00 N/SQ-N* USl ■ 9«60E^04 M/SEC 
XH2 « 1.00 XHE « 0.00 


MOVING SHOCK STANOING SHOCK REFlECTEO SHOCK 
P 9.6162E«^02 9«6590E»03 1.3310E^04 

T 3.4804E«01 4«69S3E«01 S.OO^lE^Ol 

RHO 1.2078E^0l 7.3631E401 6.T3G0E^01 

H 1.5366E«’02 2.79A8E^02 3«2444E^02 

A 8.13S1E400 1.08S2E^01 l«1^29E«>0l 

S 2.2269E^00 2.4061E^OO 2.4949Et00 

I 2.2875E»00 2.8440E^00 3.0AA5E^00 

bAME 8.3126E-01 8.A97AE-01 e«ST33E-0t 

U 2.S103E«-01 A.1133E*00 4«0270E«>00 


SPECIES MOLE FRACTIONS 

E- L.2568C-01 2.967TE-QI 3,4309E-0l 

H 7.4863E-0I 4.0645E-01 3.1361E-01 

1.2568E-01 2.96T7E-01 3.4309E-01 

H2 1.7368E-06 1.2073E'06 7.4215E-07 

7.0174E-07 3.5078E>06 3.4628E>06 

H2«^ 7.8806E-07 4.S548E-08 4.7210E-06 


PI • 

5.006400 N/SO-M* 

USl 

« 4.006404 N/SEC 

XH2 - 

1.00 

XH6 

» 0.00 



MOVING SHOCK 

STANOING SHOCK 

reflected shock 

p 

1.1945E^03 

1.3245EA04 

1.77736 *04 

T 

3.7334E»01 

5.11136401 

5.S056EAOI 

RHO 

1.29966«01 

8.22416401 

9.53386401 

H 

1.8965E«^02 

3.47276402 

4. 02416402 

A 

8.7341E400 

1.1774E401 * 

1.27746401 

S 

2.3393E^00 

2.5555EtOO 

' 2.65626400 

1 

2.4620E«^00 

3.15086400 

3.38606400 

GAME 

8.2992E-01 

6.60766*01 

8.75356*01 

U 

2.8071E»01 

4.4425EA00 

4.43566400 


SPECIES MOLE FRACTIONS — 


E- 

1.87656*01 

3.65256*01 

4.09336*01 

H 

6.24696*01 

2.69496-01 

1.81336*01 

H4 

1.87656-01 

3.65256*01 

4.09336*01 

H2 

1.02826*06 

4.99236*07 

2.25416*07 

H- 

8.61066-07 

2.94926*06 

2.36866*06 

M24 

9.86486*07 

4.09126*06 

3.50746*06 
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TABLE I.- Continued 


Pj -5N/m^ 


PI « S.OOE^OO N/Sg^M, USl » 4.20E>04 H/SEC Pi ‘ 5»OOE^OO N/SQ-N, USl > 4.60E»04 N/SEC 

XH2 « UOO XHE « 0.00 XH2 » UOO XHE « 0.00 



MOVING SHOCK 

STANDING SHOCK 

reflected SHOCK 


MOVING SHOCK 

standing SHOCK 

REFLECTED SHOCK 

p ' 

l.3202E«03 

L.5I24E»04 

2«029LE«^04 

P 

1.5901E*03 

l.9L6tE»04 

2«6086E»04 

T 

3. 8490E4>01 

S.3429E«0L 

S.8204E ♦Ol 

T 

4»0707E«^01 

S.9244E »01 

6.97S4E«^01 

RHO 

1.3416E401 

8. S491E«01 

9«7944E*01 

RHO 

1»41S3E«01 

8«9002E«01 

9.6204€«^01 

H 

2.0906E«^02 

3. 8379E»02 

4«4496E^02 

H 

2.5072E«02 

4.6194E^02 

S.4204E«-02 

A 

9.04|2E«^00 

1.2400E*01 

1.3594E«01 

A 

9.6781E»00 

1.3928E*0I 

i.648LE«>01 

s ' 

2.3976E>00 

2.6317E«00 

2.7372E*00 

S 

2.51B1E»00 

2.7847E^00 

2.9063E*00 

z 

2-5568E«00 

3.3113E^OO 

3.5594E«00 

L 

2.7601E*00 

3.6339E»00 

3.8873E»00 

GAME 

e.3043E~01 

8.6916E-01 

8.9197E-01 

GAME 

8»3366E*0l 

9.0109E-01 

1.0018E»00 

U , 

2.9SS0E«’0l 

4«6441E«00 

4«4797E ♦OO 

U 

3.2500E»0i 

S. 1750£*00 

5.S940E»00 


SPECIES ; hole fractions SPECIES — HOLE FRACTIONS 


E- 

2.1777E-01 

3.9601E-01 

4.3811E-01 

E- 

2.7539E-01 

4.4963E-01 

4.8550E-01 

H 

' 5.6447E701 

2.07986-01 

1.2378E-01 

H 

4.492U-01 

1.0073E-01 

2.9000E-02 

Ht 

2.1777E-01 

3.960LE-01 

4.3811E-01 

H* 

2.7539E-01 

4.4963E-01 

4.8550E-0L 

H2 

7,92T2E-07 

2.8411E-07 

9.6701E-08 

H2 

4. 5759E-07 

5.6524E-08 

3.4309E-09 


9.0326E-07 

2.45556-06 

1.66 186-06 

M- 

9.13296-07 

1.24026-06 

3.12106-07 

h2^ 

1.0469E-06 

3.5386E-06 

2*59466-06 

H2* 

1.0859E-06 

1.97076-06 

5.910LE-07 


PI > 5«QQE«QQ N/SQ->Mt * 4«40€404 M/SCC 

XH2 > 1.00 XHE » 0.00 


MOVINQ SHOCK STANDING SHOCK REFCECTEO SHOCK 
P 1.4521E*^03 1.7106E^04 2.3050E«C4 

T .3.960SE«>01 5.60S3E*01 6.2S79E«0l 

RHO 1.3803E»01 e.7851E«01 9.8614E^01 

H ^ 2.2942E»02 4.2204E^02 4.9119E*02 

A 9.35S4E«>00 l.3IOOE»01 U4701E»0l 

S 2.4572E«^00 2.7083E»00 2.8220E«^00 

Z. 2.6S42E«^00 3.4737E«00 3.7351E*00 

GAME a.3l91E-01 8.8136E-01 9.24626>0l 

U 3.1027E*01 4.y8l8E«00 5«0467E»00 


SPECIES mole FRACTIONS 

E* 2.4705E-01 4.2A26E-01 4.64SAE-01 
H ' 5.0S69E-01 1.5i4SE>01 7.0910E-02 
H* 2.4705E-01 4.2423E-01 4«64S4E>01 
H2 6.0632E-07 1.4118E-07 2.7379E-08 
H- 9.2046E-07 1.8668E-06 9.1374E-07 
hZ* I.0801E-06 2.8110E-0<> l«S359E>06 


PI • 
XHZ • 

5.00E^OO N/SQ-Mi 
1.00 

) OSl - 4.ME604 N/SEC 

XHE • 0.00 


MOVING SHOCK 

standing SHOCK 

REFLECTED SHOCK 

? 

1. 7341E*^03 

2. 12426*04 

2.96316*04 

T 

4. 1804E4-01 

6.3527E*01 

8.43226*01 

RHO 

L.4463E»01 

8.83866*01 

8.84276*01 

H 

2. 7297E*02 

5.0335E*02 

6.02386 *02 

A 

l.OOUE«Ol 

1.501SE*01 

1.95216*01 

S 

2. 5802E«00 

2. 85966*00 

2.99146*00 

z ^ 

2.8662E«00 

3.78316*00 

3.9740E*00 

CAME 

8. 3588E-01 

9.38056-01 

1.13726*00 

U 

3.3968E*01 

5. 564SE*00 

6. 64936*00 


SPECIES MOLE FRACTIONS 


E- 

3.027JE-01 

4.7134E-01 

4.96 73E-01 

H 

3.9459E-01 

5. 7328E-02 

6.54726-03 

H* 

3.02706-01 

4. 71336-01 

4.96 73E-01 

H2 

3.38B8E-07 

1.55816-08 

9.09 166-11 

H- 

8.8296E-07 

6. 5868E-07 

4.2761 E-08 

M2* 

1.0647E-06 

1.12506-06 

1.01086-07 
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TABLE I. -Continued 


Pj -5N/m^ 


PI = 

S.OOE^OO N/SQ*Nt 

USl « 5.QQE«Q4 M/SEC 

PI » 

S.OQE^OO N/SQ-M 

• USl • 5.40E*04 N/SEC 

XH2 * 

l.OO 

XHE * 0.00 


XH2 * 

1.00 

XHE * 0.00 



MOVING SHOCK 

STANDING SHOCK 

reflected SHOCK 


MOVING SHOCK 

STANDING SHOCK 

reflected SHOCK 

P 

L.884LE»03 

2.3253E«04 

3.3659E«>04 

P 

2.20L7E^03 

2.6669E^04 

4.2320E»04 

T 

4.2916E^01 

7. 0074£«>01 

1.0681E«02 

T 

4.527IE»0i 

9.4079E«01 

1.5766E ^02 

RHO 

I.4731E«^01 

8.5028E«01 

7.8904E«01 

RHO 

1.512BE«01 

7.1057E^Ol 

6.7128E^01 

H 

2.96I6E^02 

5.4597E^02 

6«7170E^02 

H 

3.4535E«>02 

6.3326E*02 

8.2216E^02 

A 

1.03S7E«^01 

1.6653E«-0I 

2.24846^0l 

A 

1.1097E»0l 

2.0988E«01 

2.741 IE ♦01 

S 

2.6<»33EvOO 

2.9313E»00 

3.0695EV00 

S 

2.7731EV00 

3.0S31£«^00 

3.1867E^00 

1 

2.9802E«^00 

3.9027E»00 

3.993 9E«>00 

z 

3.2I48£«^00 

3.9894E^00 

3.9987E400 

GAME 

8.3860E-01 

I.0I40E>00 

1. U50E»00 

GAME 

8.4615E-01 

1.1737E^00 

1.191 SE^OO 

0 

3.S^3l£«0l 

6. 146S€«Q0 

8.il44e«00 

U 

3.8339E*0l 

A.164LE«00 

1.1L36E401 


SPECIES HOLE FRACTiONS SPECIES MOLE FRACTIONS — 



3.2892E-01 

4.87536-01 

4.9924E-01 

£- 

3.7768E-01 

4.9667E-01 

4.99836-01 

•1 

3.421 7E-01 

2.4939E-02 

1.5271 6-03 

H 

2.4424E-01 

2.6642E-03 

3.3702E-04 

■i*’ 

3.28926-01 

4.8753E-01 

4.99246-01 

H^ 

3.7788E-01 

. 4.98676-01 

4.99836-01 

H2 

2.4470E-07 

2.2222E-09 

1.675T6-12 

H2 

1.1429E-07 

8.03416-12 

9.09916-15 

H- 

8.31156-07 

2.3667E-07 

4.8176E-09 

H- 

6.72336*07 

1.05316-08 

5.86746-10 

H2* 

1.0173E-06 

4.50536-07 

1.40686-08 

H2^ 

8.5110E-07 

2.80346-08 

1.08556-09 


PI - 5.006^00 N/Sg-Mf 

USl * S.20E^04 M/S6C 

PI - 5.006^00 N/SQ-N» 

USl 

• 5.606404 N/SEC 

XH2 - 1.00 

XHE « 0.00 

XH2 • 1.00 

XH6 

• 0.00 



MOVING SHOCK 

STANDING SHOCK 

reflected shock 


moving shock 

STANDING SHOCK 

REFLECTED SHOCK 

p 

2.0399E403 

2.5073E404 

3. 7904E404 

P 

2.36906*03 

2.8140E*04 

4.6799E*04 

T 

4.4067E^01 

8.04176401 

1.31S2E402 

T 

4.6572E*01 

1.0679E*02 

I.8456E*02 

RHO 

1.4950E^01 

7.8577E+01 

7.2095E401 

RHO 

1.5247E*01 

6.47416*01 

6.3406E *01 

H 

3.2028E^02 

5.8936E^02 

7,45236402 

H 

3.71366*02 

6.7796E402 

9.01996*02 

A 

1.071BE^01 

1. 8903E401 

2.5022E401 

A 

1.15036*01 

2.2715E401 

2.9662E *01 

S 

2.7081E^00 

2.9968Et00 

3.1330E400 

S 

2.8390E*00 

3.1050E400 

3.23256*00 

1 

3.0963E^OO 

3.9679E^OO 

3. 99756*00 

L 

3. 33636*00 

3.9954E*00 

3. 999 IE *00 

GAME 

8.4197 e-01 

l.lL98EtOO 

1. 19096*00 

GAME 

8.5157E-01 

1.18TIE400 

1.19206*00 

U 

3.6887E401 

7.0109E^00 

9.63166*00 

U 

3.97816*01 

9.3863E*00 

1.26166*01 


SPECIES MOLE FRACTIONS SPECIES MOLE FRACTIONS 


E- 

3.5408E-01 

4.9595E-01 

4.99696-01 

E- 

4.00546-01 

4.9942E-01 

4.99896-01 

H 

2.9184E-01 

8.0980E-03 

6.14256-04 

H 

I.9692E-01 

1.1522E-03 

2.1863E-04 

H* 

3. 5408E-01 

4.9595E-01 

4.9969E-0I 

H* 

4.0054E-01 

4.9942E-01 

4.99896-01 

H2 

1.70676-07 

1.4466E-10 

8,55816-14 

H2 

7.1992E-08 

7. 17036-13 

1.62396-15 

H- 

7.5956E-07 

S. 28786-08 

1.21996-09 

H- 

5. 71176-07 

2.B550E-09 

3.81156-10 

H2* 

9.44826-07 

1.18246-07 

3.2531 E-09 

H2* 

7.37^46-07 

8.3897E-09 

4.6892 E-10 
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TABLE I. -Continued 


Pj -5N/m^ 


PI - 

$• 

OOE^OO N/SQ«H 

t USl « S.60E«04 M/SEC 

PI • 5.006*00 N/SQ-N* 

USl « 6.206*04 H/SEC 

XH2 a 

1. 

00 

XHE - 0.00 


XH2 * 1.00 

KHE - 0.00 




MOVING SHOCK 

STANDING SHOCK 

REFLECTEO SHOCK 

MOVING SHOCK 

STANDING SHOCK 

reflected SHOCK 

P 


2.5418E*^03 

2,9S36E*04 

S.1260E^04 

P 2.90216*03 

3.18376*04 

3.94806*04 

T 


A.8019E*^01 

1«2420E«02 

2. 127SE^02 

T 5.17676*01 

1.56346*02 

2.71006*02 

RHO 


I.S300E»01 

5.9491E«01 

6.0245E«01 

RHO 1.51336*01 

5.142 7E*01 

5.48756*01 

H 


3.98 30E«-02 

7,237SE«02 

9. 844 IE ^02 

H 4.54946*02 

8.18226*02 

1.15476*03 

A 


1.1945E*01 

2,4312E«01 

3«1848E^01 

A 1.30426*01 

2.72736*01 

3.59476*01 

S 


2,9054E«-00 

3«1495£^00 

3.2738E>00 

$ 3.03816*00 

3.22666*00 

3.34506*00 

1 


3.4596E*^00 

3,997SE«'00 

3. 99946*00 

Z 3.70456*00 

3.99846*00 

3. 99966*00 

GAME 


8.5892E-0I 

1«1905E>00 

1.19216*00 

GAME 8.8692 E-01 

1.19086*00 

1.19216*00 

U 


4.1212E«^01 

1,0590E^01 

1.40536*01 

U 4.40216*01 

1.29316*01 

1.67266*01 

E- 


4«2190E-dt 

4.9969E-01 

4.9992E-01 

6- 4.6012E-01 

4. 99806-01 

4.99966-01 

H 


I«5620E>01 

6«2000E-04 

1.54096-04 

h 7. 97646-02 

4. 00466-04 

8.88026-05 



4.2190E-01 

4.99696-01 

4.99 926-01 

H* 4.60126-01 

4.99806-01 

4. 99 96 6-01 

H2 


4.1748E«06 

1.0318E-13 

3.96046-16 

M2 9.10006-09 

2.29536-13 

4.56596-17 

H- 


4,604 re-07 

1.09716-09 

2.72306-10 

H- 2.31606-07 

9.85196-10 

1.51896-10 

HZ* 


6.0789E-07 

3.US06-09 

2.36236-10 

H2* 3.24746-07 

2.56266-09 

8.26366-11 


PI • 

5.006*00 N/SO-H, 

. USl • 6.006*04 N/SEC 

PI • 

5.006*00 N/$0-Ni 

USl • 6.406*04 N/S6C 

XH2 « 

1.00 

XHE - 0.00 


XH2 - 

1.00 

XHE - 0.00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTEO SHOCK 


MOVING SHOCK 

STANDING SHOCK 

reflected shock 

P 

2.71976*03 

3.07666*04 

5.55006*04 

P 

3.08786*03 

3.26136*04 

6.26546*04 

T 

4.96986*01 

1.40046*02' 

2.41016*02 

T 

5.45536*01 

1.72946*02 

3.00486*02 

RHO 

1.52736*01 

5.50656*01 

5.75756*01 

RHO 

1.48246*01 

4.80846*01 

5.21326*01 

H 

4. 26166*02 

7.70356*02 

1.06776 *03 

H 

4.84616*02 

8.66946*02 

1.24166*03 

A 

1.24446*01 

2.58236*01 

3.38996*01 

A 

1.38336*01 

2.86736*01 

3.78526*01 

S 

2.97196*00 

3.18996*00 

3.31016*00 

S 

3.10336*00 

3.26136*00 

3.37726*00 

1 

3.58326*00 

3. 99836*00 

3.99956*00 

1 

3.81826*00 

3.99856*00 

3.99976*00 

GAME 

6.6964 6-01 

1.19116*00 

1. 19216*00 

CAME 

9.18736-01 

1.19076*00 

1.19216*00 

U 

4.26286*01 

1.18146*01 

1.53616*01 

U 

4.53 746*01 

1.39766*01 

1.79706*01 


SPECIES « MOLE FRACTIONS SPECIES MOLE FRACTIONS 


6- 

4.41846-01 

4.99766-01 

4.99946-01 

E- 

4.76196-01 

4.99816-01 

4.99966-01 

H 

1.16326-01 

4.33376-04 

1.15606-04 

H 

4.76136-02 

3.78076-04 

7.02496-05 

H* 

4.41846-01 

4.99786-01 

4.99946-01 

H* 

4.76196-01 

4.99816-01 

4.99966-01 

H2 

2.14376-08 

1.36566-13 

1.26306-16 

H2 

2.79946-09 

1.89276-13 

1.91226-17 

h- 

3.45116-07 

8.12046-10 

2.03486-10 

H- 

1 .29346-07 

9.61956-10 

1.14226-10 

H2* 

4.67906-07 

2.05876-09 

1.35686-10 

H2* 

1.89936-07 

2.72026-09 

5.38266-11 
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TABLE I.- Continued 


pj - 5 N/m^ 


PI » 

5.00£^00 N/SQ-H 

1 USl « 6.60£«OA 

M/SEC 

PI « 

S.OOE^OO N/SD-N» 

USl « 7.00E»04 H/SEC 

XH2 3 

1.00 

XHE B O.OO 


XH2 • 

L.OO 

XHE » 0.00 



MOVING SHOCK 

STANDING SHOCK REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

3.27A0E«^03 

3.2650E«^0A 

6. 443LE404 

P 

3.6338E*03 

2.9545E*04 

6.1582E404 

T 

5«8773E*01 

1.69A2E»02 

3.3066E*02 

T 

7.S200E«^01 

2.1980E402 

, 3.8641E^02 

RHO 

l.A236£^0l 

4. AI67E»01 

4«fi7l4E »0i 

RHO 

l.2106E»0i 

3.3774E«^01 

3.9844E«01 

H 

S.1511E«02 

9. 1540E*02 

1.3294E«03 

H 

5.7822E»02 

1.0047E403 

1.4941E403 

A 

1.50A5E«^01 

3.0009E«01 

3.9709E«01 

A 

I.8690E«^O1 

3. 2365E401 

4.292$E»01 

S 

3.1663E«00 

3.2961E«00 

3.4102E^00 

S 

3.27BS£»00 

3.3719E*00 

3.4780E»00 

1 

3.9129E>00 

3.9989E«00 

3.999 6E4>00 

1 

3.9915E«^00 

3.9996E^OO 

3.9999E»00 

GAME 

9.8430E-0L 

1.1913E«00 

1.1921E^00 

GAME 

1.1648E»00 

1*1921E»00 

1.1922E400 

U 

A.6653E»01 

U 5016E^0i 

l.9211E4^0l 

U 

4. 8824E»0L 

l.7467E»0L 

2.1303E«^01 


SPECIES MOLE FRACTIONS SPECIES MOLE FRACTIONS 


E- 

4.8887E-01 

4.9986E-01 

4«999TE*01 

£- 

4.9894E-01 

4.9996E*01 

4.9998 E-01 

H 

2.2244E-02 

2.8201E-04 

S.S633E>05 

H 

2.U88E-03 

8.8270E-05 

3.5004E*05 

H* 

4.8887E-01 

4.9986E-01 

4.9997E>01 

H* 

4.9894E-01 

4.9996E-01 

4.9998E-01 

M2 

4.8638E-10 

7«06S0E'-14 

8.3S07E-18 

H2 

1.8980E-12 

4.4760E-16 

1.7779E-18 

h* 

S.2208E-06 

6.0751E-10 

8.3442E-U 

H- 

2.S422E-09 

9.2267E-11 

4*1042 E~ll 

H2« 

8.2299E-08 

l.70S6E*09 

3.54176-U 

H2» 

5.2522E-09 

1.0742E-10 

U5499E*11 


PI - 

S.O0E«^OO N/SO-Mt 

USl « 4.60E«04 M/SEC 

XH2 - 

l.OO 

XHE • 0,00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

3.4563E«>03 

3. 1447E«^04 

4«384SE^04 

T 

8.5594E«^0l 

2. 0495E^02 

3. 5862E«02 

RHO 

1«327IE»01 

3.6982E«01 

4.4S09E«0l 

H 

5.4634E^02 

9.6106E402 

1.4131E403 

A 

1.6866E«^01 

3.1233E«0l 

4.13S2E^01 

S 

3.22S0E^00 

3. 3337E«00 

3.4432E+00 

L 

3.9706E+00 

3.9994E»00 

3. 9998E«00 

GAME 

1.0921E«^00 

l.l919E-»00 

1.1921E^00 

U 

4.7804E«01 

1.6244E^01 

2.0265E»0l 


SPECIES MOLE FRACTIONS 


E- 

4.9630E>01 

4.9992e*01 

4.9998E-01 

h 

7.4096E-03 

1.54S2E-04 

4.4301 E-05 

M4- 

4.9630E-01 

4.9992E-01 

4.9998E-01 

H2 

3.7524E-U 

a.BOlSE'IS 

3.8553E-18 

H- 

1.3174E-08 

2.2383E-10 

5.9523E-U 

H2* 

2.329LE-08 

5.042SE-10 

2.3S82E-11 
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TABLE I.- Continued 


Pj - 10 N/m^ 


PI - 1.00E*01 N/$a-Hi USl «.OOE<-a3 N/SEC PI - l.Q0E>01 N/SQ-H. US 1 - 6.00E»03 H/SEC 

XH2 “ l.OO XHE >= 0.00 XH2 = l.OO XHE = 0.00 



moving shock 

STANDING SHOCK 

REELECTED SHOCK 


MOVING SHOCK 

standing shock 

REFLECTED SHOCK 

p 

1.0636E»01 

2. 1976E«^0l 

S.3609E«01 

P 

2.A294E«^D1 

7.695SE«0l 

1.4992EA02 

T 

2.71AOE»aO 

3.3569E«^00 

4.714QE»00 

T 

4.a548£»00 

6.S06TE*00 

7.4C83E«00 

RHO 

3.O200EF00 

6. 5476E«^00 

t.L372E«OL 

kHU 

5.0037E»00 

1.20SSE»0l 

1.991 QEAOl 

H . 

2.2745EF00 

3.4526E»00 

4.93a3E«^00 

H 

S.1002E^00 

7.367SE*00 

9.7322E«00 

tk 

1.GC32EV00 

l.d212E«00 

2.135TE*00 

A 

2.1621E«00 

2.3aTlE«00 

2.S148E400 

$ 

1.0Ab3E»00 

U047aE«00 

L.062aE»^00 

S 

L.0992E«00 

I. 1062E«00 

1.1261EAOO 

1 

I.OOOOEfOO 

l.OOOOE^OO 

1.0000E>00 

1 

l.DOOIE^OO 

I.0066E400 

1.0289E»00 

GAMg 

0.9494E-01 

9«8dl0£'0l 

9«6755£-01 

CANE 

9.6285£>01 

0.7OO1E-O1 

8. 230 4E-01 

U 

2.2663E»00 

1.3S33E«00 

1.1936E*00 

U 

3.4S23E»00 

l.S129E«00 

U2645E^00 


SPECIES hole fractions SPECIES HOLE FRACTIONS 


£- 

1.0003E-3* 

1 .8L39E-33 

1.5078E-25 

£- 

3.8529E-24 

2.97546-17 

8.7047E-15 

h . 

9.358SE-10 

U6293E<‘08 

8.0343E-05 

u 

2.05766-04 

1. 30266-02 

5.6147E-02 

H* 

S.8683E-47 ■' 

2.1867E-33 

1. 44176-25 

h* 

3.8126E-24 

2.93336-17 

8.58656-15 

H2 

I.OOOOEfOO 

UOOOOE^OO 

9.9992 E-OL 

H2 

9.99796-01 

9.8697E-01 

9.4385E-01 

h- 

1.1488E-43 , 

1. 68746-40 

7.31366-32 

n- 

2.2284E-29 

1.25056-21 

1.1211E-16 

H24 

6.91UE-48 

1.33346-34 

6.61296-27 

h2* 

3.99216-26 

4. 22346-19 

1.1929E-16 


PI 

« 1.006401 N/$Q-Nf 

USL » S.0QE403 N/SEC 

PI « 1.00E401 N/SU-N* 

U$1 = 

7.006403 N/S6C 

XH2 

- 1.00 

XHE • 0.00 

XH2 • 1.00 

XHE • 

0.00 



MOVING Shock 

STANDING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

standing shock 

REFLECTED SHOCK 

P 

1.6743E^01 

4.4576E«0l 

9.6465E401 

P 

3.3458E401 

1.32926402 

2.21736402 

r 

3. 7003£«00 

4. 9194E400 

6.4286E400 

F 

6. 02576400 

7.54156400 

6.17096400 

RHO 

4.S254E«^00 

9. 09856400 

1.49276 401 

RHo! 

5.53366400 

1.70376401 

2.54126401 

H 

3. 8206E«00 

5.17336400 

7. 1912E400 

H 

6.6228E400 

1.0116E401 

1.27056401 

A 

1«9077£.>00 

2.17596*00 

2. 3861E400 

A * 

2.3246E400 

2.5262E400 

2.65596400 

S 

1.0730E«>00 

1.G769E400 

I.C944E 400 

s ! 

1.12456400 

1.1381E400 

1.16156 400 

1 

1 .OOOQEtOO 

1.0001E400 

1. 005 OE 400 

i 

1.0033E400 

1.0344E400 

1.06796 400 

CAME 

9.8358E-01 

9.6229E-01 

8.8U2E-01 

GAME 

B.9378E-01 

8.18046-01 

8.08456-01 

U 

2.9621E^00 

1.4769E400 

1.2920E400 

U 

4.36226400 

1.4149E400 

1.21676 400 


SPECIES MOLE FRACTIONS SPECIES MOLE FRACTIONS 


E- 

6.1436E-30 

2.2106E-23 

1.7628E-17 

E- 

1.3841E-16 

1.9339E-14 

2.4679E-13 

h 

♦.5639E-07 

2.0954E-04 

9.9582E-03 


6.604 26-03 

6. 64296-02 

1.2719E-01 

H4 

5.9448E-30 

2. 1584E-23 

1.7391 6-17 


1.36B4E-18 

1.91S3E-14 

2.4362E-13 

H2 

l.OOOOEFOO 

9.9979E-01 

9.9004E-01 

H2 

9.934 OE-01 

9.3357E-01 

8.7281E-01 

H- 

1.5434E-36 

8. 7561E-29 

8.1380E-22 

h- 

2.3092E-23 

2.0433E-18 

6.0686E-17 

h24 

2.0030E-31 

5.2169E-25 

2.T760E-19 

M2» 

1.9686E-20 

1. 88846-16 

3.2357E-15 
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TABLE I.- Continued 


Pi 


lON/m 


2 


PI = 

I.OOE«>OI N/SU-N 

• USl « a«O0E^O3 H/SEC 

PI * 

l.OOE^Ol N/SO-N# 

USl > l.00E*04 M/SEC 

XH2 » 

1.00 

XHE a 0.00 


XH2 » 

1.00 

XHE « 0.00 



MOVING SHOCK 

STANDING SHOCK 

reflected skiCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

A.A6AAEA0I 

2.1877EA02 

3.3469£«02 

P 

7.2417E*01 

5.102SE«02 

7.0964E ♦OZ 

T 

6.8599E»00 

a.2762E>00 

a«7a66E»00 

t 

7.8495Ef00 

9.4550E^00 

9.8a83E«00 

RHO 

6.3937E«^00 

2.AS00E^01 

3.3992E»0l 

RHO 

a.sao6E«^oo 

4.4890E*01 

S.TOIAE^OI 

H 

8.40SaE«-00 

1.3444E«Ql 

l«63L6£A0l 

H 

L.2700E«01. 

Z.1623EA01 

2«5236E«0l 

A 

a.AlOOE^OO 

2.6842E400 

2«aU8E^0 

A 

2.6030E*^00 

3.0267E»00 

3.1713E400 

S 

I.ISOSE^OO 

1.1743E«00 

1.201 7E«00 

S 

1.209SE»00 

1.2bl4E*00 

1.2962E«00 

1 

1.0180E*00 

1. 0792EO0 

l.UOAE^OO 

2 

l.OTSAE^^OO 

1.2026E^00 ' 

1.2588E^00 

GAME 

8.3178E-01 

0.O673E-O1 

8.0481E-01 

GAME 

8.0271E-0L 

e.0570£-0l 

8.0795E-01 

U 

5.1323E«>00 

1.3367E«00 

1.1900EA00 

U 

6»7187E«^00 

1.2a63E«^00 

I.187TE«00 


SPECieS HOLE PRiCTIONS SPECIES MOLE FRACTIONS 


£- 

4.0209E-U 

3.72046-13 

2.8308 E-I2 

E- 

1.090 3E-13 

2. 37676-11 

8.56556-11 

H 

3.541 lE-02 

1.46TIE-0V 

2.1491E-01 

H 

1.401 5E-01 

3.36796-01 

4.11176-01 


3.9B07E-16 

3.6725E-13 

2.79556-12 

H* 

1.08136-13 

2.3462E-11 

8.4602 6-11 

H2 

9.64596-01 

a.5329E-01 

7.a509E-0l 

H2 

8.5985E-01 

6.63216-01 

5.88836-01 

h- 

I.3425E-20 

8.99976-17 

1.1808E-15 

h- 

1.18216-17 

1.52606-14 

7*38786-14 

H2#- 

4.042 36-ia 

4.8787E-1S 

3.65136-14 

h2^ 

9.147 5E-16 

3.20246-13 

1.12746-12 


PI » 

1.00E401 N/$Q-Mt 

USl a 9.006403 M/SEC 

PI • 1.00E401 N/SO-N» 

USl » 

1*106404 N/S6C 

XH2 » 

1.00 

XHE > 0.00 

XH2 > l.OO 

XHE » 

0.00 


P 

T 

KHO 

H 

A 

5 

L 

GAME 

U 


MOVING SHOCK 
b, 76a7E*^0i 
7«4200E«^00 

7. ^540E^OO 
l.0435E«-01 
2.5044E^00 
1.1786E«^00 
1.0431E>00 

8. L037E-01 
5.9254E»00 


STANDING SHOCK 
3«4320E»02 
8.6967E>00 
3. 3971E«01 
1* 7291E«01 
2.6S13E«00 
l.2155E»00 
I. 13S8E>00 
8.0AS3E-0L 
1.3015E*00 


REFLECTED SHOCK 
^«96S8E«02 
9,3525E^OO 
A.A822E«^01 
2.0513E«'0l 
2«9872E^OO 
1.2A68E«00 
1.184SE»00 
8.0S46E -01 
l.I824€«00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

6.8740E401 

7.2121E402 

9.75S3E402 

T 

8.21!>6E400 

9.9764E400 

1.04106401 

RHO 

9.7010E400 

5.6562E401 

6.98026401 

H 

1.5200E401 

2.64126401 

3.04786401 

A 

2.7043E400 

3.21126400 

3.36826400 

S 

1.2431E400 

1.31156400 

1.35026400 

1 

I.1133E400 

1.27836400 

1.3426E400 

GAME 

7.9958E-01 

8.08446-01 

8. 11656-01 

U 

7. 5039E400 

1.28926400 

1.20 98E400 


SPECIES 


HOLE FRACTIONS 


SPECIES 


mole FRACTIONS 


e- 

1.2793E-14 

3.9234E-12 

1.8284E-11 

h 

8.264 8E-02 

2.39136-01 

3.1160E-01 

h4 

1.2683E-14 

3.87296-12 

1.60566-11 

H2 

9.17356-01 

7. 60876-01 

6.8840 E-Ol 

H- 

V.3720E-19 

1.6610E-15 

1. 13986-14 

H2 + 

1.1129E-16 

5.2156E-14 

2. 39 506-13 


E- 

6.0953E-13 

1.0679E-10 

3.2732 E-10 

M 

2.0345E-01 

4.3525E-01 

5.1034E-01 

H4 

6.D490E-13 

1.05476-10 

3.2345E-10 

H2 

7.9655E-01 

5.64756-01 

4.8966E-01 

H- 

9.494 7E-17 

9.4441E-14 

3.6605E-13 

H24 

4.72796-15 

1.41536-12 

4.2356E-12 
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TABLE I.- Continued 


p^-lON/m^ 


PI ■ 

l.OOE^Ol N/SQ-H* 

USl “ 1.20E«04 M/SEC 

PI « 

1.00E401 N/SQ<^ 

t USl - 1.40E404 M/SEC 

XH2 - 

1.00 

XHE * 0.00 


XH2 • 

1.00 

XHE - 0*00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

1*0660E»02 

9.7766E»02 

1.2968E^03 

P 

1.4705E402 

1.63I9E403 

2.1134EA03 

T 

8. 5353 E*^ 00 

t.0^86E^01 

1«0933E401 

T 

9omSE»00 

1.1525E401 

1.2083E401 

RHO 

1.0800EOL 

6. a^6^E«^01 

8.26^7E«01 

RHO 

1.2838EOL 

9.1129E401 

1.0624E402 

N 

1.7933E^0L 

3.164^E«01 

3«6220E«01 

H 

2.4106E«^01 

4.3475E401 

4.9300E^Ot 

A 

2.8082£«-00 

3. 4063E«00 

3.S794E400 

A 

3.0277E«^00 

3.B401E400 

4.0673E400 

s 

L.2793E«00 

l.3653E^00 

l.A079E*00 

S 

1.3S93E400 

1.4624E*00 

1.5333E400 

1 

1.1564E»00 

L.3622E»00 

1.43S3E^OO 

L 

1.2570E«^00 

1.5S37E400 

1.6463E400 

GAME 

7.9696E-0L 

a«l225E*01 

8.1647E-01 

GAME 

8.0042E-0L 

8.2350E>01 

8.3160E-01 

U 

8.2766E»00 

L.3081E»00 

1.2436EOO 

U 

9.8143E400 

1.3848E400 

1.3480E400 


SPECieS HOLE FRACTIONS SPECIES HOLE FRACTIONS — 


E- 

2.2L20E*12 

4.0270E-10 

1*0987E>09 

E- 

1.7758E-11 

3*9649E*09 

1*1083 E-OB 

H 

2.7O52E>0I 

5.3174£*0l 

6.0660E- 01 

H 

4.0891E-01 

7*127TE*01 

T*85i$E-0L 

H* 

2«19S8E*12 

3.98L0E-1O 

1.0866E-09 

h» 

1.7840E-11 

3*92806*09 

1*0991 E-08 

H2 

7,2948£-0l 

4.6626E-01 

3.9350E-01 

H2 

5*9109E*01 

2*8723E*01 

2«U8SE-01 

H- 

4.3480E-16 

4.5301E-13 

1.50S3E-12 

H- 

4*986 9E*1S 

6»ll8SE*12 

1.931SE-11 

H2^ 

U6671E*14 

5.0596E-12 

1*38 106*11 

H24 

U2347E-13 

4*2999E*11 

1*1094 E- 10 


PI - 

1*006401 N/SO-N* 

USl - 1.30E404 H/SEC 

PI • 1.00E401 N/SO-N» 

USl » 

U30E404 H/SEC 

XH2 « 

1*00 

XHE • 0*00 

XH2 » 1.00 

XHE » 

0*00 



MOVING SHOCK 

standing SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

1.2605E402 

1*2621E403 

1.6765E 403 

P 

1.6961E402 

2.0276E403 

2.6127E403 

T 

8.8301E400 

1.0997E401 

1* 1480E 401 

T 

9.3788E400 

1.2107E4Q1 

1*281 6E 401 

RHO 

1.1854E401 

8.0152E401 

9.5031E401 

RHO 

1.37646401 

1.0091E402 

U1564E402 

H 

2.09026401 

3* 7336E401 

4.2492E401 

H 

2.7546E401 

5*0062E*01 

5.6T00E401 

A 

2.9157E400 

3.61S1E400 

3.8099E400 

A 

3.1440E400 

4.0895E400 

4.3732E400 

S 

1.3181E400 

1.422SE400 

1«4691E400 

S 

1.4028E400 

1.5446E400 

1.6001E400 

L 

1.2044E400 

1.4542E400 

1*536 6E 400 

2 

1.3141E400 

1.6597E400 

1*76286400 

GAME 

7.9938E-01 

6*1717E-01 

8*22T6E-01 

GAME 

8.0203E-01 

8.3232E-01 

6*46456-01 

U 

9.0495E400 

1.3406E400 

1*28936400 

U 

1*05756401 

1*44476400 

1.4309E400 


SPECIES MOLE FRACTIONS SPECIES HOLE FRACTIONS 


E- 

6.4446E-12 

L *34486-09 

3.47336-09 

E- 

4*05136-11 

1.1798E-08 

3*98376-08 

H 

3*39396-01 

6.2484E-01 

6*96536-01 

H 

4.T793E-01 

7.9493E-01 

8*65506-01 

H4 

6.3982E-12 

1.3309E-09 

3.4391E-09 

H4 

4*0249E-11 

1.1704E-08 

3*95876-08 

H2 

6*60616-01 

3*75166-01 

3*01476-01 

H2 

5.2207E-01 

2*05076-01 

1*34506-01 

H- 

1 *53046-15 

1.80816-12 

5.S275E-12 

H- 

1.302 96-14 

1.9844E-11 

7.06546-11 

H24 

4.7872E-14 

L.56S9E-11 

3*9734 E-11 

H2* 

2.7690E-13 

1.1341E-10 

3*20356-10 


M3 



TABLE I.- Continued 


Pj-lON/m^ 


PI « 

UOOE^Ol N/SQ-N. 

USl * 1,60E^04 H/SEC 

, PI • 

UOOE^Ol N/SQ-Nt 

USt - 1.80E*0« N/SEC 

XH2 * 

1.00 

XHE - 0.00 


XH2 - 

1.00 

XHE • 0*00 


_ 

MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

1.9370E«>02 

2.4610E«03 

3.1719E^03 

P 

2.4648E02 

3.3924E»03 

4*662 7E03 

T 

9.6AS3E+00 

L.2603E*01 

l*3665E*01 

T 

I.0182E»01 

U57S4E*01 

2.403 TEm 

RHO 

l.A598E»0i 

1.0859E«02 

1.2138E^02 

RHO 

l.A021E»01 

l.0929E»02 

9.6929E*01 

H 

3.122i£«0L 

S.70a4E^01 

6.4762E«0L 

H 

3»9279E^0l 

7.2326£»01 

8. 6415E«^0l 

A j 

3.2661E^00 

4.3809E>00 

4.7989E«00 

A 

3»5291E^00 

5.S766E*00 

7.3S89E^00 

S 

1.4469E«00 

L.6084E400 

t.6687E^00 

S 

l.S4S5E^00 

l.7340E^0O 

i.aoeoE^oo 

1 

1.3755E»00 . 

1.7702E«00 

1.8821E*00 

1 

l.S108E«^00 

1.9703E*00 

2.0013E«00 

GAME 

6.0405E-01 

8«468Se-01 

8«ei27E-01 

GAME 

8.0961E-01 

L.0019E«00 

1.1257E^00 

U 

L«1330E^01 

1.5254E>00 

l.S489E«00 

U 

1.2a30EOl 

l.B825E«00 

2.9380E#00 


SPECIES KOUE PPACTtQNS SPECIES MOLE FRACTIONS 


B- 

9.493 7E-11 

3.946LE-08 

1.9691 E*07 

E- 

4.2253E*10 

2.1709E-06 

9.9366E-04 

H ’ ' ** ■ 

5.46036*01 

6.702tE*0l 

9.3738E-01 

h 

6*762 9E*01 

9.8494E-01 

9*9766 E*Ot 

M> 

• 9.4374E-11 

3.9221E*08 

1.9613E*07 


4.2041E*1D 

2.1678E*06 

9.9361E-04 

H2 

4.5397E*01 

l.2979E*0l 

6.2618E*02 

H2 . 

3.2371E-01 

1.505SE*02 

3*4994 E*04 

H- 

3.4000E-14 

6.7088E*ll 

3.18S1 E*10 

H- 

1.7734E-13 

2.239SE-09 

2.6298E-07 

H2* 

S.9648E-13 

3.070SE-10 

l.0992E*09 

b2«> 

2.2977E-12 

5.3608E*09 

3*2209 E*07 


PI • 

l.OOEPOl N/$g*M 

t USl • 1*70£^0A 

M/SEC 

PI • 

l.OOE^Ol N/SO*N 

» USl » l,90E^04 M/SCC 

XH2 - 

1.00 

XHE » 0.00 


XH2 • 

1.00 

XHE » 0.00 



- ‘ MOVING SHOCK 

STANDING SHOCK REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

2.1934E>02 

2.9276E*03 

3*8306E^03 

P 

2. 7515E«’02 

3.7974E^03 

5*S011E»03 

T 

9.9087E»00 

1.3785E401 

1*6602E^01 

T 

1*0466E^01 

2.0147E^0l 

2*9B85E^01 

RH0< 

1.9362E«^01 

1.1293E»02 

1*1644E*02 

KHO • 

1.6594E«’01 

9*4356E«01 

9.1114E01 

H 

' 3.5133E*01 

6.4S30E^01 

. 7.4179E«^01 

H 

4.3662E^01 

8*02^5E^01 

9* 8296Em 

A . • . 

, 3.3937E«^00 

. 4.7745E^00 

5*886 TE^OO 

A 

3.6725E^OO 

6*e4llEOO 

7*6487E^00 

S . ' = 

1*4960E-»00 

1.6725E»00 

1«7401E^00 

S 

1.5967E^00 

l*7866E«00 

1.8546E^00 

1 

1*4411E>00 

1.8805E^00 

1*9814E^OO 

.1 

1.5844E»00 

l.9976E»00 

2*0203E^00 

GAME 

8.0693E-01 

8.7935E-01 

1*0934E^00 

GAME 

8.1338E-01 

1.1629EOO 

9.6896E*01 

U 

1.2083E»01 

1.6457E«00 

1.8341E«00 

U 

1*3574E»01 

2.3887E^OO 

3.0216E400 


SPECIES MOLE FRACTIONS . SPECIES MOLE FRACTIONS 


E- 

l.9322E*10 

1.7698E-07 

5.1320E-06 

E- 

8.3379£*10 

1.068SE*04 

1*0129E*02 

H 

6.1212E-01 

9.3647E-01 

9.9061E-01 

h 

7.3762E-01 

9.9849E*01 

9*7966 E*01 

H^ 

t.9213£*10 

1.7629E*07 

5.1267E-06 


8*299 1E*10 

1.0683E-04 

1*01286*02 

H2 

3.878BE-01 

6.3527E-02 

9.3805E-03 

H2 

2.6238E-01 

1.2973E*03 

8*4630 E*05 

H- 

7.6386E-14 

2.7290E*10 

4.7997E-09 

H- 

3*726 3E-13 

4.5257E-08 

1.4220E-06 

h2* 

1.1730E*12 

9.6454E*10 

l.0l23E*0e 

H2^ 

4.2462E*12 

6.6994E*08' 

1.5855E-06 
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TABLE I.- Continued 




t>l s l.OOE^Ol N/SU>M| USl s 2.00£«^04 H/SEC 
XH2 « l.OO XHE s 0.00 

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK 
P 3.0528E*02 4.1791E*03 6.2968E»03 

T I.0779E«^01 2.S248E»01 3.3313E«Ot 

RHO . 1.704SE*01 8.2622E«01 ' 9.2020E«’01 

h A.8280E«0i 8«6519E^01 1.094»2E»02 

A 3.8288E»00 7.432SE»00 7.8689E«00 

S 1.6A94E«00 1.8285E«00 1.8916E*00 

Z U6614E^00 2.0033E«00 2.0S41E«00 

GAME 8.18S7E-01 i.0922£*00 9«0A88E*01 

U 1.43L3E«01 2.9S48E«00 3.2539E*00 

SPECIES MOLE FRACTIONS 

E' 1.8A79E>09 > t«88S4E>03 2.637SE-02 

h 7«9627E>01 9.9601E-01 9.4T20E-01 

H4> ' 1.8407E>09 . U88S3E-03 2.6374E>02 

H2 2.0373E-Q1 ^ 2.1418E-04 4.6706E-OS 

H- 8.367<»E-13 3.72S6E>07 2.8260E-O6 

H2«^ 6.0864E-12 A.4U9E*07 3.1S03E*06 


PI • 1.00E«01 N/SU-Mf USl * 2*20'e»04 N/SEC 
XH2 « 1.00 XHE « 0,00 



MOVING SHOCK 

STANDING SHOCK 

reflected shock 

p 

3.69B0E»02 

5.1043E403 

7.8041EO3 

T 

i.l579E«^0I 

3.21S7EA01 

3*T6S9E»01 

RHO 

U 7S16E»01 

7.8791E^01 

9*680 TE^Ol 

n 

S.B220E^0i 

1.0672EO2 

l.3177E«02 

-A 

4.2072E»00 

7.74O2EA00 

8.360SE 400 

S 

1.7578E»00 

1.8966EOO 

I.9593E400 

1 

1.8234E«00 

2.0486E*00 

2* 140 7E 400 

GAME 

8.3844E-01 

9.2179E-01 

8.6706E-01 

U 

l.STTOE^Ol 

3.510TE»00 

3.4804E400 


SPECUS MOLE FRACTIONS 


C“ 

U0277E-08 

2.399TE-02 

6.ST44E-02 

t- 

9.0312E-01 

9*51SQE*01 

8*6848 E-01 


1.O2S0E-OB 

2.399TE-02 

6*S743E*02 

H2 

9.6880E-02 

1.0171E*04 

2*4822E-OS 

h- 

4.47SSE-12 

2*3048E>06 

5.3269E-06 

h2* 

3.1169E*!! 

2.SSISE-06 

6.121BE-06 


PI • 

1.00E401 N/SQ-M, 

USl * 2.10E404 

M/SEC 

XH2 = 

1.00 

XHE « 0.00 



MOVING SHOCK 

STANDING SHOCK REFLECTED SHOCK 

P 

3.3686E402 

4«60S8E*03 

7.C729E403 

T 

> 1.1135E401 

2.9371E401 

3.S736E 401 

KHO 

U7371E401 

' 7. 7782E401 

9*446 7E401 

M 

5.3133E401 

9.7260E«01 

1*205 0E402 

A 

4.002IE400 . < 

7.S906E400 

8.1142E400 

S 

1.7032E400 

l.8642E«00 

1*925 7E 400 

z 

1.7413E400 

2.0U7E400 

2*0951E4O0 

GAME 

8.2593E-01 

9. 7263E-01 

8* 7937E>0t 

U 

1.5046E40I . 

3.3629E400 

3.389GE400 


SPECIES HOLE FRACTIONS 


h- 

4.0961E-09 

9.3765E>03 

4*5448E>02 

h 

8.5156E>01 

9.8116E-01 

9.0906E-01 

H4 

4. 082 6E >09 

9.3764E-03 

4*5448E>02 

H2 

1.4844E-01 

8.6375E-05 

3.2571E-05 

H- 

1 .8555E>I2 

1.1744E-06 

4*1517E> 06 

H24 

U5377E-U 

U3115E-06 

4*6922E-06 


PI 

» 1.00E401 N/SQ-M* 

USl • 

2*30E404 M/SEC 

XM2 

• 1*00 

XHE • 

0*00 



MOVING SHOCK 

standing shock 

REFLECTED SHOCK 

p 

4.0386E402 

5.5826E403 

8.4107E403 

>r. • 

1.2223E401 

3. 3963E401 

3.92S9E401 

HMD 

I. 7355E401 

8. 1296E401 

9«78S3E401 

H 

6.3536E401 

, 1.167CE402 

1.4324E402 

A 

4.491BE400 

8.0129E400 

8.5993E400 

S' 

I.8I23E400 

' U 9286E400 

1.9935E400 

t 

1.9039E400 

' 2.0889E400 

2.1894E400 

GAME 

tt.6702E>OI 

. 9.2B93E-01 

' B*6034€-01 

0 

1.6478E401 

« 3.5256E400 

loni c CB*rTl/iM€ 

' 3*S481E400 

SPEC IE S 


~ NULc rKALI IUH> 


E- 

3.642 8E>0b 

4.3147E>02 

B*6S27E>02 

M 

V.4952E-01 

9.1360E-01 

•«2691E*0l 

H4 

3.636SE>08 

^ 4.3146E>02 

8*6S26E>02 

H2 

5.0480E>02 

1 .0186E>04 

1*9612 E-OS 

H- 

1.382 4E>II 

3.3698E-06 

6*28lTE-06 

H24 

r.607ttE>ll 

3. 7r87E>06 

7.34 20 E- 06 


^5 



TABLE I. -Continued 


Pj -lON/m^ 


PI » 

l.OOE^Ol^N/ 5Q-M, 

USl > 2.40E«04 M/SEC 

PI - 

l.OOE^Ol N/SQ-M 

t USl » 2.60E^04 M/SEC 

XH2 = 

1.00 

XHE a 0«00 


XH2 > 

UOO 

XHE « 0.00 



MOVING SHOCK 

STANDING SHOCK 

reflected SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

4.3831E^02 

S.7271E^03 

8.63A4E403 

P 

S.0333E«>02 

5.0353E^03 

7.3747E«03 

T 

1.3477E*01‘ 

3.6096E«01 

4.0542E«>01 

T 

2.0261E^0i 

3.8484E«01 

4.2012E*01 

RHO 

1.6494E»01‘ 

7.5260E*01 

9.5083E«01 

RHO 

1.2419E*01 

$.9246E«01 

7«S078E»01 

H 

6.9069E«0L' 

1.2645E>02 

1.5463E»02 

H . 

8.0660E«^01 

l.4545E^02 

1.7528E«02 

A 

5.0717E^00 

8«2022E400 

8.6177E«^00 

A 

6.8S21E«^00 

8.5190£^00 

9«1417E«00 

S 

1«B652E^00 

1.96S4E«00 

2«0301E»00 

S 

1.9511E*00 

2.0465E«00 

2.1129E»00 

L 

l.9717E^00 - 

2. I246E^00 

2.2399E«^00 

L 

2.0003E»00 

2.2085E^O0 

2.3381E^00 

GAME 

9.6797E-dX 

8.8I39E-01 

8«5622E*01 

GAME 

1.1585E«00 

8«5391E'01 

e.5079E-01 

U 

U7142E«01 

3.7622E«00 

3.5927E«00 

U 

1*81T6E«^01 

s.eisoE^oo 

3.5980E400 


SPECIES MOLE FRACTIONS SPECIES — HOLE FRACTIONS 


e- 

2.946 0E-07 

5. 89A1E-02 

i.0711E-01 

6- 

3.1810E-04 

9.4405E-02 

1.4461E-01 

H 

9.8566£*01 

8.8208E-01 

7.8574E-01 

H 

9.9920E-01 

8.1117E-01 

7.1076E-01 

H* 

2.9438E-G/' 

5.8940E-02 

l.OniE-01 


3.1809E-04 

9.44056-02 

1.4461E-01 

MZ 

1.4344E-02 

3.1599E-05 

U5S08E-05 

h2 

1.634 3E-04 

1.2496E-05 

9.1339E-06 

H- 

7.9494E-11 

3.9U6E-06 

6.8366E-06 

H- 

1.7482E-08 

4.2945E-06 

6.3602E-06 

H2^ 

3.04196-10 

4.4S566-06 

8. 11246-06 

,H2^ 

2.56816-08 

A.9710E-06 

7*6902 E-Q6 


PI • 1* 

00E«>01 N/SQ-Hf 

. USl « 2.50E404 

M/SEC 

PI • l.OOEPOl N/Stt-N. 

USl - 2*fOE604 M/SEC 

XH2 « l« 

00 

XHE » 0.00 


XH2 - 1.00 

XHE > 0.00 



MOVING SHOCK 

STANDING SHOCK REFLECTED SHOCK 

MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

4.7095E^02 

5.3921E*03 

8.0335E»03 

P 5.37796402 

4.9209E403 

7.1035E403 

T 

U6407E+01 

3.7535E«01 

4.136 IE 4>0I 

T 2.3831E401 

3.94276401 

4.2749E401 

RHO 

1«4371E*01 

6.6366E*01 

8.4856E«>01 

RHO 1.1254E401 

5.S342E401 

6.9522E401 

H 

7.4772E^01 

1.3592E»02 

1.6S07E^02 

H 8.6783E401 

1.5S58E402 

1.86256402 

A 

6.1629E^00 

8. 35686^00 

8. 986 7E 4-00 

A 7.100TE400 

8.6959E400 

9.31686400 

S 

1.9I23E«00 

2»OO63E^0O 

2.0715E«00 

S 1.9832E400 

2.0841E400 

2.1518E400 

z 

X.9973E^00 

2. 1646£«00 

2.2890E^00 

1 2.0052E400 

2.2552E400 

2.39026400 

GAME 

1.1590E+-00 

8.5954E-01 

8.530 6E-01 

GAME 1.0552E400 

8.5043E-01 

8.49546-01 

U 

1. 7685E«^01 

3.8339E^00 

3.6O07E^OO 

U 1.87036401 

3.8086E400 

3.60846400 








6- 

1.1989E-05 

7.6058E-02 

1.2626 E-OI 

E- 2.6294E-03 

1.1319E-01 

1.63266-01 

H 

9.9864E-01 

8.4786E-01 

7.4745E-01 

H 9.9470E-01 

7.7360E-01 

6.73466-01 

H* 

1.1987B-05 

7.6058E-02 

I.2626E-01 

H4 2.6294E-03 

1.1319E-01 

1.63266-01 

h2 

1.3392E-03 

I.6628E-05 

1.1855E-05 

H2 4.2945E-05 

9.8298E-06 

7.28046-06 

H- 

1.461 5E-09 

4.2019E-06 

6.6882 E-06 

H- 8.2625E-08 

4.4359E-06 

6.1995E-06 

H2 + 

3.1708E-09 

4. 8231E-06 

8.0184E-06 

H24 1.0L88E-07 

5.1946E-06 

7.5705 E-06 
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TABLE I.- Continued 


Pj ■ 10 N/m^ 


PI -= 

l.’OOE^Ol N/SU-H, 

i USI = 2.80E*04 H/SEC 

XH2 « 

1.00 

XHE » 0,00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

5.7540E*02 

5.0442E403 

7«1962E«03 

T 

2.663AE^01 

4.0432E«01 

4«3624E^01 

RHO 

1.0702E^01 

5.4102E*01 

6a7434E401 

H 

9«3178E«01 

1.6660E402 

1«9840E«02 

A 

' 7*1567E^OO* 

> a«8942E«00 

9.S208EAO0 

S 

2.0127E«00 

* 2.1195E400 

2.1889E«00 

1 

2.0187E4-00 

' ’2.30S9E«^00 

2.446 9E«00 

GAME 

9«5261E-01*. 

8.4848E-0L 

8.4917E>0t 

U-* 

SPECIE 

l.9299E*01 

3.8230E«^00 

urt t c CO A/* T t c 

3.6370E«00 

3 

nULC rKAUI l(Jfi3 


£- 

9.2722E'*03 

1.3269E-01 

1.8267E-01 

H 

9.8144E-01 

7.3460E-01 

6.3465E-0L 

H* 

9.2721E-03 

I.3269E-0I 

1.8267E-01 

H2 ' ' 

l«9363E-05'^ 

^ a«0247E-06 

5*98506-06 

'H- 

2,0485E-07 ' 

4«66AIE>06 

6*21026-06 

HZ* 

2,3S97E-075 

‘ 5.5294E-06 

7*67636-06 


PI > 1.00E401 N/SQ-N» 

USI 

« 3.00E404 M/SEC 

XH2 • l.OO 

XHE 

• 0*00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

6. 595364^02 

5.7709E403 

8.1004E403 

T 

3*0210E4>01 

6. 25706401 

'4*5661E«01 

RHO 

1*0568E«OI 

5.6050E401 

6* 8933E401 

H 

L*0679£«02 

1.9L17E402 

2.25956402 

A 

7*3822E4>00 

9.3409E400 

9. 996 6E 400 

S 

2*0666E^00 

2.1876E400 

2*26136400 

2 

2.0658E400 

2.416SE400 

2*573 6E400 

GAME 

8.7326E-01 

8.4749E-01 

8.50406-01 

U 

2.0651E401 

3.8996E400 

3 *73666400 


SPECIES — MOLE f(UCTIONS 


£- 

3.L858E-02 

1.7304E-01 

2*2288E-01 

H 

9.3627E-01 

6.5391E-01 

5.5422E-01 

•H4 

3.1858E-02 

1.7304E-01 

2.2288E-01 

H2 

8.6508E-06 

5*68576-06 

4*16846-06 

H- 

4.9367E-07 

5.2525E-06 

6*4446E-06 

H24 

5.4972E-07 

6*39856-06 

8 *20566-06 


PI » 

L.00E401 N/SQ-M 

* • USI > 2.90E404 

M/SEC 

XH2 - 

1.00 

XHE » 0*00 



MOVING SHOCK 

STANDING SHOCK REFLECTED SHOCK 

■P 

6* 1622E402 

5.35336403 

7.57096403 

T 

2.8652E40L ^ 

■4,14936401 

4*46156401 

RHO 

1. 05446401 

^ ' S. 46546401 

6.T6S0E401 

H 

9.9854E401 

‘ ^ 1.78526402 

2.1173E402 

A 

7.2520E400 

9.11176400 

9 . 75 0 56 4 0 0 

S 

2*0400E400 

2.15376400 

2.2252E400 

1 - 

2.0397E400 

2. 36066400 

2. 5084E400 

GAME 

8.99886-01 

8. 47616-01 

8.49536-01 

U 

SPECIE 

1.99586401 > 

3.85596400 

3.681 96400 




e- 

1.94746-02 

1.5276E-01 

2.02696-01 

H 

9.61046-01 

6. 94456-01 

5.9459E-01 

h4 

1.94746-02 

1.52T6E-01 

2.0269E-QI 

H2 

1.201 46-05 

6.7152E-06 

4*97256-06 

H- 

3*480 76-07 

4.95876-06 

6*32346-06 

H24 

3.9U2E-07 

5.9551E-06 

7 *92806- 06 


PI • 

l*OOE«^01 N/SO-M 

• USI • 3*206404 M/SEC 

XH2 » 

1.00 

XHE - 0*00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

7.52296402 

6.8102E403 

9. 44776^03 

T ’ ‘ 

3*25866401 

4*47156401 

4. 78326 ♦Ol 

RHO 

1.0851E401 

5*99116401 

7.28136401 

H 

1*21426402 

2*16226402 

2*56556402 

,A 

7.6755E400 

9*82226400 

1*05226401 

S 

2.1191E400 

2.25586400 

2*33446400 

1 

2.12766400 

2* 5421 6400 

2.71276400 

v^AME 

0.49736-01 

B.48T36-01 

8.53296-01 

U 

2*20876401 

4*00636400 

3*86586400 


SPECIES MOLE FRACTIONS 


6- 

5.99806-02 

2.13266-01 

2.62736-01 

H 

8*80026-01 

5. 73466-01 

4*74536-01 

H4 

5.99866-02 

2.13266-01 

2*62726-01 

n2 

5.48006-06 

4.11866-06 

2*91276-06 

M- 

7.68806-07 

5. 73126-06 

6*55556-06 

H24 

8.55176-07 

7*19606-06 

8*62896-06 
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TABLE I.- Continued 


pj -lON/m^ 


PI - 

l.OOE^Ol N/$g-Mi 

, USI « a.40E»04 M/SEC 

PI • 

l.OOEOl N/SO-Ni 

1 USI » 3.60E«04 M/SEC 

XH2 * 

1.00 

XHE « 0.00 


XH2 • 

l.OC 

XHE « 0.00 

4. 


MOVING SHOCK 

STANDING SHOCK 

REFLECTEO SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

6. ^ 2205*^02 

d.0483E^03 

1.1068E *04 

P 

1.0717E403 

1.0991E^04 

1.49S6E«^04 

T 

' 3.444aE«0r 

4.6641E*01 

5.008 IE *^01 

T 

3.7462E^01 

5. 1149E^01 

S.4967E^01 

RHO 

1.1254£^01 

6.424»0E«01 

7.7230E«0t 

RHO 

I.2129E^01 

7.2548E^01 

6.5478E«^01 

H 

I.3703E«02 

2.4734E*02 

2. 696SE*02 

H 

1.7U1E»02 

3. 1L23E»02 

3.6294E*02 

A 

7.97dlE«00 

1.0328E^01 

1.1085E 4^01 

A 

8.5901E«^00 

I.1413E^01 

1.2342E*01 

S 

2«1718E«00 

2« 32S2E^00 

2.4091E4-00 

S 

2.2802E«00 

2.4682E*^00 

2.S635E4-00 

z 

2.1982E»00 

2.6747E^00 

2.861SE^00 

1 

2.3587E400 

2.9619E«‘00 

3. isaiE^oo 

GAME 

8.40S4E-01 

8.SI3SE-01 

6.S748E-01 

GAME 

8.3507E-01 

8.5986E-01 

8.7055E-01 

lU 

2«35S2E>ai 

4.1324EOO 

4«0161E«00 

U 

2.6508E^0I 

4.4385E»00 

4. 382 8E 4^00 


SPECIES MOLE FR*CriQNS SPECIES HOLE FRACTIONS — 


£- 

9.0190E-02 

2.S226E-01 

3.0108E-01 

E- 

I.5209E-0I 

3.2477E-01 

3.7I70E-01 

H 

8.196LE-01 

4.95A6E-0L 

3.9782 E-01 

h 

6.9581E-D1 

3.5045E-Ot 

2.56 59E>01 

H* 

9.0190E-02 

2.5228E-01 

3.0108E>01 

H4 

1.5209E-01 

3.2477E-01 

3.7lT0E-'0l 

H2 

3.9083E*06 

2.9603E-06 

U9772 E-06 

H2 

2.2486E-06 

1.397JE-06 

7.6449E'07 

H- 

1.0U3E*06 

5.9790E-06 

6.39UE-06 

H- 

1.3793E-06 

5.6471E-06 

5*1462 E*06 

H24 . 

1.1334E-04 

7.7501E-06 

8.7187E-06 

h24 

1.5821E-06 

7.83B5£>06 

7.6120E'06 


Pi 

l.OOE^Ol N/SO-M 

* USI - 3.60E404 

M/SEC 

PI • 

1. DOE 401 N/Sd*M 

» USI • 6*008404 N/S8C 

XH2 * 

1.00 

XHE • 0*00 


XH2 • 

1.00 

XHE • 0*00 



MOVING SHOCK 

standing SHOCK REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

9«5876E4>02 

9.44818403 

1.29108404 

P 

1.1909E403 

1.26638404 

1.7199E404 

T 

3«6037E4^01 

4.8972E401 

5.24368401 

T 

3.87838401 

5.3426E401 

5.78028401 

RHO 

i.l691E*01 

6.8537E401 

8. 15618401 

KHU 

1.2549E401 

7.6103E401 

8.672BE401 

h 

1.5359E^02 

2.7636E402 

3.25128 402 

H 

1.B957E402 

3.45698402 

4.0329E402 

A 

8.2828E^00 

1.0857E401 

1.16888 401 

A 

8.9014E400 

1.20048401 

1.30696401 

S 

2.2254E»00 

2.3960E400 

2.48558400 

S 

2.33616400 

2.54156400 

2.643QE400 

z 

2.2756E^00 

2.8150E400 

3.01 888 4 00 

z 

2. 4471 E4 00 

3.11448400 

3.35346 400 

GAME 

8.3659E-0L 

8.5505E>01 

6.63068 ~01 

GAME 

8.34896-01 

8.66068-01 

8.81136-01 

U 

2.5028E^01 

4.2761E400 

4.18738400 

U 

2. 79866401 

4.62168400 

4.61686 400 


SPECIES MOLE FRACTIONS SPECIES HOLE FRACTIONS 


E- 

1.2112E-01 

2.89S2E-01 

3.3749E- 01 

e- 

1.82716-01 

3.57646-01 

4.0360E-01 

H 

7.5776E-01 

4.2094E-01 

3.2501E-01 

h 

6.34576-01 

2.8431E-01 

1.92 78E-01 

h4 

1.2112E-01 

2. 8952E-01 

3.3749E-01 

H+ 

1.82716-01 

3.5764E-01 

4.0360 E-Ol 

H2. 

2.9311E-06 

2.0744E-06 

1.276SE-06 

M2 

1.73906-06 

8.8907E-07 

4.08376-07 

H- 

1.2159E-06 

5.9533E-06 

5.9172E-06 

H- 

1.4997E-06 

5.07928-06 

4. 13038-06 

H24 

1.3774E-06 

7.9784E-06 

e.3866E-06 

M24 

1.74366-06 

7.3195E-06 

6.40518-06 
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TABLE I. - Continued 


Pj -lOM/m^ 


PI - 

l.OOE^Ol N/Sg>N< 

1 USl • 4.20E^04 M/SEC ' 

PI « 

1.00E*01 N/SQ-M* 

USl * 4.60E*04 M/SEC 

XH2 « 

1.00 

XHE » 0.00 


XH2 = 

IaOO 

XHE - 0.00 



NOTING SHOCK 

STANOiNG SHOCK 

REFLEC7E0 SHOCK 

' 

MOVING SHOCK 

STANOING SHOCK 

ft EEC EC TED SHOCK 

P 

. 1.3164E«^03 

l.4449E^04 

1.962 0E*04 

P 

1.565SE*03 

l.U285E*04 

‘2.51546*04 

T, 

^•0035E401 

. S.SBTdE^Ol 

6. U43E401 

T 

4.2433E*01 

6.1BBTE401 

7.23606*01 

RHO, 

. 1.2943E«,01 

,7.9048E>01 

9a1022E«^01 

ftHO 

1.3635E*01 

8.2362E*01 

9.02676*01 

H 

2.0898E^02 

3.8229E*02 

4a4S93E»02 

H 

2.5063E*02 

4. 60176*02 

5.42516*02 

a' 

' 9«2164E^00 

l.2642E«^01 

, Ia3908E«-01 

A' 

. 9.8754E*00 

1.41666*01 

1.66066*01 

S. 

2.3934E«Q0 

2a 61S6E«00 

2. 72286*00 

S 

2.51166*00 

2.76456*00 

2.88616*00 

1 , 

2*d404E«00 

3. 27l2E«-00 

3aS2S3E*00 

z 

2a7405E*00 

' 3.58736*00 

3.65106*00 

GAHE 

,8«3557£*01 

8. 7432E-01 

8. 97356 -01 

GAME 

8.3865E-01 • 

9.03946*01 

9.69606*01 

U 

2,9463E«0l 

4«tt31.SE*00 

4«8677E*00 

U 

3a2406E*01 

5.37206*00 

5.74736*00 


SPECIES MOLE FRiCTIONS SPECIES HOLE FRACTIONS 


6* 

2.127lb;01 

3.86606*01 

4.3268E-01 


2.70206*01 

4.42486*01 

4.60656*01 

H . • 

5.74576*01 

2.22796-01 

1.34636-01 

H 

4.59596*01 

1.15046*01 

3.86916*02 

h* 

2.12716*31 

3.80606*01 

4.32606-01 

«* 

2.70206*01 

4.42466*01 

4.8065E-01 


1.34476-06 . 

5.22166*07 

1.83416*07 

M2 

7.83396-07 

1.19226*07 ' 

- 1.02UE-08 

«* . 

1.57636-06 

4.26986-06 

2.95916-06 

rt* 

1.60036*06 

2.31996*06 

7.0447^-07 

H2* 

1.85906-06 

6. 44056-06 

4.8550 6-06 

h2* 

1.94596*06 

3.85446*06 

1.39156*06 


PI 1.006*01 H/SO-M, 

> USt « 4.406*04 M/S6C 

PI • 

1. 

006*01 N/SO-H# 

' USl • A.8OE.0A N/SEC ^ 

XH2 « i.OO 

XHE * 0.00 


XH2 • 

1. 

00 

XHE • 0.00 


A' . MOVING SHUCK 

STANOING SHOCK 

R6EL6CTEO SHUCK 



MOVING SHUCK 

STANDING SHOCK' 

R6PL6CTE0 SHOCK 

P l.4479E*03 « 

l.o33lE*0<» 

2.226TE v04 

p 


1.72926*03 

2.02676*04 

2.84716*04 

T 4.12456*01 

, 5.86456*01 

6. 55076 *01 

T 


4.36186*01 

6/61096*01 

e.5267E*01 

KHO 1.33066*01 

8.11586*01 

9.1804E*CI 

HMO 


1.39266*01 

’ 8.20376*01 

' 8.44316*01 

H 2.29336*02'. 

4. 20<p16*02 

4.92186*02 

H 


2. 72866*02 

5.01446*02 

6.01146*02 

A 9.542o6*00 . 

1.33536*01 

,1.49876 toi 

A 


1.02196*01 ' 

1.52016*01 

1.93516*01 

S ' 2.45196*00 , 

2.69096*00 

.2.8044E+00 

S 


2.57256*00 

2.83826*00 ’ 

2.969 26*00 

C 2.63826*00 

. ^ 3.43126*00 

3.69686*00 

1 


2«84086*OO 

3. 73706*00 

‘3.95466*00 

uAME , 8.36056-01* 

8.8607E-QL 

9,26716-01 

GAME 


8.40936-01 

9.35346-01 

1.1104£*00 

U 3.09376*01 

5.07616*00 

_ itn 1 L cuA^Ti pnkj c 

5.23776*00 

U 


3.38716*01 

5. 75626*00 

Mn le CDATTl OVi c 

6.68396*00 


■ nULc rHfltllUNj 


SPEC II 

: S 


^ULC — HAvV lUri. 


6- 2.41926-01 

4.17136-01 

• 4,58996-01 

6- 


2.97476-01 

4.64616-01 

4.94296*01 

h 5.1616E-J1 

1.6574E-01 

8,20076-02 

M 


4.05066-01 

7.03696-02 

' 1.14226-0^ 

h* 2.41926-JI 

4.17126-01 

4,58996-01 

H* 


2.9747E-01 ‘ 

4.64816-01 

4.94296-01 

M2 1.03206-06 

2.71156-07 

5. 93166-08 

H2 


5.84126-07 

3.85326-08 

5.05656-10 

H* 1.60946-06 

3.33096-06 

1,73976-06 

H- 


i. 55126-06 

1.34026-06 

1.37046-07 

n2* 1.9266E-06 

5.23956-06 

3.OT44E-O0 

H2* 


1.91726-06 

2.38996-06 

3.2812E-07 
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TABLE I.- Continued 


Pj - 10 N/m^ 


PI • 

l.OOE^Ol N/SQ*M, 

USl » 5.C0E«^04 N/SEC 

PI » 

l.OOE^OI N/SO-M, 

1 USl « 5.40E«>0^ 

M/SEC 

XH2 « 

1.00 

XHE > 0.00 


XH2 » 

1.00 

XHE » 0.00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK REFLECTED SHOCK 

P 

1.87<I8E^03 

2.2213E*04 

3. 2240£«^04 

P 

2.19SSE«^03 

2. 5600E»04 

4.0526E404 

T 

4.48I7E«>01 

7.2L2aE^0i 

1.0580E *Q2 

T 

4.73AAE«^01 

9. 3949E»01 

1.5630E^02 

KHC 

l.A176E«>01 

7. 9720E«0I 

7«6418£^01 

RHO 

1.4SA7E«^01 

6.8473E»01 

6.4864E401 

H 

2.9605E«^02 

5.4403E«>02 

6.68SSE+02 

H 

3.4S23E«^02 

6. 315SE«02 

8.187SE«02 

A 

1.0S74E«^0I 

L.665CE«01 

2«2291E«^01 

A 

1.I336E»01 

2.0812E^01 

2.7284E 401 

S 

2.b345E*00 

2.908SE»09 

3.0456E«00 

S 

2.76L2E»00 

3.032SE«00 

3.1674E400 

1 

2.9571E+00 

3. 8631E»00 

3.9877E«00 

1 

3.L877E*00 

3.9796E»00 

3.9973E«00 

(»AME 

8.4374E-01 

9.9492E-0I 

1. 17786^00 

GAME 

B.:>i4»2c-01 

i.lS86E«^00 

1.191SE«00 

U 

3.S33XE«01 

6.2909E>00 

8.0292E^O0 

U 

3.823lE^0l 

8. 1285E^OO 

I.I069E«01 


SPECIES MOtE FRACTIONS SPECIES HOLE FRACTIONS s 


6- 

3.2365E-01 

4.8228E-01 

4.98466-01 

E- 

3.7260C-01 

4.9743E-01 

4.9967E-01 

n 

3.S269k-01 

3.5447E-02 

3.07996-03 

h 

2.S460E-01 

S.1378E-03 

6.6SS3E-04 

Ht 

3.2365E-01 

4.8228E-01 

4.98466-01 

n* 

3.726 OE-01 

4.9743E-01 

4.9967E-01 

H2 

4.2542£»07 

7.6654E-09 

1.37876-11 

H2 

2.0391E-07 

5. 7764E-.il 

7. 1758 E- 14 

H- 

i«46SlE'06 

5.7802E-07 

1.92106-08 

M- 

1.1980E-06 

3.9092E-OB 

2.2347E-09 

h2» 

1.8423E-06 

1.137SE-06 

S.5d63E-08 

H2* 

1.5649E-06 

1.0392E-07 

4*22396-09 


PI 

« 1.00E401 N/Sg-Mf 

USl » 

S«20E404 M/SEC 

XH2 

« 1.00 

XHE » 

0.00 



MOVING SHOCK 

STANDING SHOCK 

reflected SHOCK 

p 

2.0342E403 

2.4011E«04 

3.63406 404 

T 

4.60S1E«01 

8.13166401 

1.306 26402 

RHO 

1.4385E«01 

7.4850E401 

6.9640E 401 

H 

3.2017E«02 

S.87SIE402 

7.4256E402 

A 

1.0945E«'01 

1.B688E401 

2.49156 401 

S 

2.6974E^OO 

2.9736E400 

3.11266400 

1 

3*0708E«-00 

3.9448E400 

3.99526400 

GAME 

B.4717E-01 

1.0B67E400 

1.18966400 

U 

3.6784E40I 

7,07546400 

9.591BE400 


SPECIES mole fractions 


6- 

3.4BTlE-0l 

4.93016-01 

4.9939E-01 

H 

3. 02576-01 

1.3982E-02 

1.21206-03 

H4 

3.48716-01 

4.93016-01 

4.99396-01 

H2 

3.00486-07 

7. 88466-10 

6,67386-13 

h- 

1.34586-06 

1.87156-07 

4.67716-09 

H24 

1.72366-06 

3.78716-07 

1.2587E-08 


PI 

• 1.006401 N/SQ-M» 

USl 

« 5.60E404 N/SEC 

XH2 

• UOO 

XHE 

• 0.00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

2.3623E403 

2-70376404 

4.47T2E 404 

T 

4.87376401 

1. 0844E402 

1*83536402 

RHO 

1.46536401 

6.247,06401 

6. 10I4E401 

M 

3. 71236402 

6.76336402 

8.S786E 402 

A 

I. 17536401 

2.2622E401 

2.9574E401 

S 

2.82606400 

3.08446400 

3.2160E400 

L 

3.30796400 

3.9910E400 

3.9983E400 

GAME 

8. 56886-01 

1.1824E400 

1.1919E400 

U 

3.96696401 

9.305IE400 

1*2519E401 


SPECIES HOLE FRACTIONS 


6- 

3.95396-01 

4.9888E-01 

4.9979E-01 

H 

2.09216-01 

2.2487E-03 

4.25776-04 

H4 

3.95396-01 

4.988eE-01 

4.9979E-01 

H2 

1.30746-07 

S.3468E-12 

I. 21806-14 

H- 

1.0257E-06 

1.0812E-08 

1.4242E-09 

H24 

1.36946-06 

3.1742E-08 

1.7778E-09 
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TABLE I. -Continued 


Pi 


lON/m^ 


PI - 

l.OOE^Ol N/SO^, 

USl • S.80E404 H/SEC 

PI ■ 

l.OOE^Ol N/Sa-N, 

USl - «.20E^04 

M/SEC 

XH2 - 

1.00 

XHE > 0.00 


XH2 « 

1.00 

XHE • 0.00 



HOVlNG SHUCK 

STANDING SHOCK 

REFLECTED SHOCK 


HOVING SHOCK 

STANDING SHOCK REFLECTED SHOCK 

P 

2.5347E»03 

2.837LE404 

4.9046E«04 

P 

2.8942E«03 

3.0582E^04 

5.7007E ♦OA 

T 

S.025a£>01 

l.238aE»02 

2.1I17E «^02 

T 

5.4113E*01 

1.5557E^02 

2.6902E^02 

HHO 

I.ATIOE^OI 

S. 7324E^0L 

S. 8104E«-01 

RHO 

I.4S73E^01 

4.934AE^01 

S.2985E401 

N ' 

3.9816E«>02 

7.2194E«02 

9«a009E«^02 

H 

4.S479E«02 

8.1S83E^02 

1.1492E«03 

A 

1.2202E^01 

2.4258E>01 

3.1727E^01 

A 

1.3295E^01 

2.72I3E»0i 

3.5814E«01 

S 

2,B904£«>00 

3.L3I0E400 

3.2S76E ♦OO 

$ 

3.020IE«^00 

3.2103E»00 

3.3306E^00 

L 

3.^28SE^00 

3.9932E*00 

3.9988E «^00 

1 

3.67 OlE^OO 

3.9976E^00 

3.9993E^00 

GAHE 

6.6407E-01 

L.I890£^00 

1«I92IE^00 

GAME 

8.9004E*01 

1.1910E«-00 

1.192IE«’00 

U 

4. 1096E»0L 

L.0527E«^01 

L.3960E »01 

U 

4.3901E^01 

1.2945EOI 

1.6599E«^01 


SPECIES HOLE FRACTIONS SPECIES HOLE FRACTIONS 


E- 

4.1666E-01 

4*9940E>01 

4«9985E~01 

E- 

4.5506E-01 

4.9970E-01 

4«9991E>01 

H 

U6669E-01 

1.2008E-03 

3.01S6E-04 

H 

8.9889E-02 

S.9232E-04 

1.7372E-04 

H* 

4.1666E-01 

4.9940E-01 

4.9985E-01 

H^ 

4.S503E-01 

4.9970E-01 

4.9991E-01 

H2 

r*8336£'08 

7.1423E-13 

3.0231E-1S 

H2 

L.9309E-06 

3.7602E-13 

3«4639E*16 

M- 

8«3942E>0T. 

4.0792E-09 

1.0245E-09 

H- 

4.4856E-07 

1.9438E-09 

5.7335E-10 

H2^ 

U1484E-04 

1.161SE-08 

9.0413E-I0 

H2t 

6.5386E-07 

4.4903E-09 

3*13S3E*10 


PI • 

l.OQE^Ol N/S«-H< 

1 USl • 8«Q0E«^04 H/SEC 

PI • 

l.OOE^Ol N/SO-N 

1 USl • ...OEt-M N/SEC 

XH2 « 

1.00 

XHE > 0.00 


XH2 - 

1.00 

XHE • 0.00 



HOVtNG SHOCK 

STANDING SHOCK 

reflected shock 


MOVING SHOCK 

STANDING SHOCK 

reflected SHOCK 

P 

2.7122E>03 

2.9554E«‘04 

S.3223E^04 

P 

3.0799E«^03 

3. 1363E»04 

6.0328EH)4 

T 

5.2006E«'01 

1.3944E«02 

2.3999E^02 

T 

5.6847E^0l 

l.720SE»02 

2.9894E«>02 

RHO 

1.4690E^0i 

S.SOSOE^'Ol 

5.5457E^0l 

RHO 

1.4318E«>01 

4.6027E»0l 

5.04$eE4-01 

H 

4.2601E»02 

7.6838E*02 

L.0445E>03 

H 

4.8445E^02 

a*6426E«^02 

l.2377E«^03 

A 

1.2709E>01 

2.5761E*01 

a.JBESE^Ol 

A 

1.404SE«’0I 

2.86L2E^0l 

3.77S4E«^01 

S 

2.95S4E^00 

3.1721E^00 

3.29S8E*00 

S 

3.0839E«^00 

3.2460E^00 

3.3639E«<30 

2 

3. S502E«>00 

3.9969E«00 

3«9991E^00 

L 

3.7839E«^00 

3.9979E«00 

3.9995E>00 

GAME 

8.7429E-01 

1.19Q8E«00 

U1921E>00 

GAME 

9.1710E-01 

1.1910E«00 

1.1921EH)0 

U 

4.2S09E«0l 

l.L762E«01 

i.sasiE^oi 

U 

4.5238E»01 

1.4039E«01 

1.7933E«^0l 


SPECIES 


HOLE FRACTIONS 


SPECIES 


HOLE FRACTIONS 


E- 

4.3665E-01 

4.9942E-01 

4.9989E-01 

H 

1.2669E-01 

7.6466E-04 

2.2A43E-04 

h* 

4.36GSE-01 

4.9962E-01 

4.9989E-01 

M2 

4.2120E-08 

2.2907E>13 

9.3267E'16 

M- 

6.4319E-07 

2.2273E-09 

7.6002E'l0 

hZ* 

9.0S40E-07 

5.4710E-09 

5.10976-10 


6- 

4.7144E-01 

4.9974E-01 

4.9993E-01 

H 

5.712 lE-02 

5.1593E-04 

1.3718E-04 


4.71446-01 

4.9974E-01 

4.9993E-01 

H2 

6.8453E-09 

3.9913E-13 

1 .4350 E- 16 

h- 

2.696 2E-07 

1.8941E-09 

4.3185E-10 

H2* 

4.11446-07 

4.63016-09 

2.0482E-10 
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TABLE I.- Continued 


p^-lON/m^ 


PI 

- l.OOE^Ol N/SQ-Ht 

USl « A«60E^0A M/SEC 

PI - l.OOE^Ol N/SO>N» 

USl 

« T.OOE^OA N/SEC 

XH2 

» 1*00 

XHE « 0.00 

XH2 * 1.00 

XHE 

- 0.00 



. MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

reflected shock 

P 

3.2674E*03 

3.1579E«04 

6.2515E*04 

P 

3.6329E«D3 

2.9389E«04 

6.1241E^04 

T. 

6.0758E«^01 

l.ea51E«02 

3.2908E*^02 

T 

7.5719E«01 

2.1973EA02 

3.8628E*02 

RHO 

1*38S0E«^0I 

4.2497E^01 

4« 7498E«01 

RHO 

1.2042E^I 

3.3587E»01 

3.9638E401 

H 

S.L%97E»02 

9. 1262E*02 

1.32S8E>03 

H 

S.7820E»02 

1.0044E«03 

1.493SE>03 

A 

1.S1I8E«0I 

2. 99476^01 

3.9611E«01 

A 

l.8S89E^01 

3.2359E^0i 

4.2917E^01 

S 

3.1459E«00 

3.28LtiE«00 

3.396 7E *00 

S 

3.2589E»00 

3.35S2E«^00 

3.464 2E^00 

1 

3.6828E«00 

3. 9983E«00 

3. 9996E^00 

1 

3. 9842E*^00 

3.9993E^00 

3.9997EA00 

GAME 

9.6881 E-01 

1.1913E«00 

1.1921E>00 

GAME 

1.1454£«^0D 

1.1921E«^00 

l.L921E^00 

U 

4.6559E*01 

i.S155E^01 

1«9L61E»01 

U 

4.tt81I£^0l 

1.7468E01 

2.1293EA01 


SPECIES MOLE FRACTIONS SPECIES — — MOLE FRACTIONS 


E- 

.4.849U-01 

4.9979E-01 

4.99956-01 

6- 

4.98026-01 

4.9991E-01 

4.9997E-01 

H 

3«0177E>02 

4.14126-04 

l«0938E-04t 

h 

3. 969 76-03 

1.7329E-04 

6.9680E-05 

MK 

4.8491E-01 

4.9979E-01 

4.99956-01 

H4- 

4.9802E-01 

4.9991E-01 

4.999TE-01 

H2 

1.5719E-09 

2.0162E-13 

6.3846E-17 

H2 

1.29576-11 

2.90306-15 

1.4028E-17 

H- 

1.262 7E -07 

1.4036E-09 

3.20266-10 

H- 

9. 28666-09 

3.57606-10 

1.6256E-10 

HZ* 

2.0984E-07 

3.4384E-09 

1.36S4E-10 

hZ* 

1.93426-08 

3.9661E-10 

6.1401E-11 


PI • 

l.OOE^Ol N/SO-N* 

USl • 6«80E^04 M/SEC 

XH2 « 

1.00 

XHE • 0.00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

3.4515E«03 

3. 08366^04 

6.2675E^04 

T 

6.6898E«^01 

2.0436E^02 

3 .584 3E >02 

RHO , 

1. 30536*^01 

3.81S8E«’01 

4.37l8E«0t 

M - . 

'5.4623E^02 

9.5925E«02 

1.4L04E«‘03 

A 

1.6746E«>01 

. 3.1193E»01 

4«134lE*0l 

S 

3. 20536^00 

3.3176E»Q0 

3.4305E«0Q 

1 

3.9526E»00 

3.9989£«00 

3.9997E«00 

GAME 

l.O6O6E^O0 

1.1918E«00 

1.1921E«^00 

U 

4.7737E»01 

1.6302E^01 

2.0245EK>1 


SPECIES MOLE fractions 


fe- 

.4.940CE-01 

4.9986E-01 

4.99966-01 

H 

1.20036-02 

2.7182E-04 

8.7093E-05 

H«> 

4.9400E-01 

4.99866-01 

4.99966-01 

H2 

1.82536-10 

3.79906-14 

2.9310E-17 

H- 

3.9B32E-08 

7.1214E-10 

2.29896-10 

H2^ 

7.1965E-08 

1.3868E-09 

9.11126-11 
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TABLE I.- Continued 


Pj - 20 N/m^ 


PI « ?.00=*0l N/SO-*^ 
X«2 » l.OO 


USl » H/SEC 

XHF s 0.00 


PI = 2.00F»01 M/SO-W, USl 
K^2 * 1 . DO X«E 


6.00E»03 M/SEC 
D«00 


o 

T 

,■ . 

4 

■ s 

L 

.’J • • 


MOV IMG s«nrK 
l.0636Ef 01 
2 . TlAOFfOQ 
3.0?OOE*00 
2.77A5EOD 
1.6432F»00 
l.0476E*03 
l.OOOOE+00 

q^q^q^c.Qi 

2,?663F*00 


STAMOtMG SHOCK 
2 . lP7f»E*0l 
3.35*)OC+oO 
fe.5A.76E»00 
3 . 4526 c »00 
1 . 0212 P *00 
l.D492^*00 

i.oonoF*oo 

9.P8 lOE-0 I 
1 . 3533^*00 


REFLECTED SMOCK 
5. 361 ic>3l 

A.7l^7E*00 
1.1371F401 
4.03R5P*00 
2.1365F»00 
1 .D 6 <» 6 F 4^33 
1. OOOOF^OO 
<?,6ai6F'0l 
1 .1<)38F«^00 



MOVING SHOCK 

STANDING SHOCK 

reflected SHOCK 

a 

2.42O2E»0l 

7.9A3RFP01 

l.50^3F»02 

T 

A. 9S61E*DD 

6.557AF*30 

7.6192E*00 

own 

5.0021E+00 

1.1899E+01 

l.92A4E»0l 

M 

«. lOOlFfrOO 

7.3553F+0D 

9.7653E*00 

A 

2. UAOEfOO 

2.A09RE*00 

2.5A?4F»00 

S 

1 .1020E»00 

1.1091E»00 

1.1294E»00 

1 

1.0D01E*DD 

t.0052P»00 

1 .02£0F»00 

uAMf 

P.6^25E“01 

B.aiOlE-01 

8.2d84F-0l 

U 

3.65>DF* DD 

l.5319E»00 

1,2871E*00 


"SPECfPS -- — — - — mQLF fractions — — — .... SPcr|(^S mole fractions 


e. 

P. 1201F-3* 

8. 7707F-3A 

9.7123E-26 

e. 

2, I3UF-24 

2.6639F-17 

U1452E-I4 

H 

3.0R19F-10 

UIS20F-0B 

5.697PC-05 


K4626C-D4 

1.0315E-02 

5.0726E-02 

H* 

2.43D3*‘-34 

1.2D55C-33 

9.1345E-26 


2.1 015P-24 

2.6122F-17 

1.1239F-I4 


l.OOOO* F0,0 

l.OOOOEHOO 

9. 9994R-01 

H2 

9, 90B®«-01 

0,894 8E-01 

9.4927E-01 

H- 

3.76’2F-A3 

l.V753F-<»0 

2.8895E-32 

-1- 

1, B044f--»9 

U6748F-21 

2.2606E-18 

H9 * 

9,9326e-3« 

1. 0396C-34 

K, 7784B-27 


2. 9646^-26 

S. 1860F-19 

2.1481E-I6 


PI « 

?.OOP»Ol N/SO-M. 

. USl * *.OOF*03 H/SEC 

PI • 

2. 3DF*Dl N/SO-M, 

► USl « 7,OOE*03 M/SEC 

XH2 a 

1.00 

XHE a 0.00 


XH2 • 

1.00 

XHf • 0,00 



MOVING SHOCK 

stanoing shock 

bEFLFCTFo shock 


“rviNG SHOCK 

standing shock 

reflectfo shock 

R 

l.4743*»01 

A,4KAJF*01 

9.A4SOe*0l 

p 

3.3416F* 01 

l.3089F*02 

2 .2135F*02 

T 

3.7003=f00 

4.9204«f00 

6.4836F *00 

T 

4,0''B4F*D0 

7,68159*00 

8 . 37B6F*00 

RMT 

4.5?54E»0: 

O.DKa-^c^OO 

1 , 4944 c f3i 

PMH 

5,50l0E*0n 

1.65319*01 

2.48069*01 

H 

3.8204F *on 

5. 1 72OF*00 

7.2D31F*00 

U 

fc.620SE*00 

1.0085F+01 

1.27389*01 

A 

I.O077F* DD 

2. 1776F*00 

2.4D87FV00 

A 

2,34389*00 

2.*S3’C*00 

2.6907F*00 

S 

1.07«IF*00 

1.0791B4-00 

1.0971F*00 

S 

1.12839* DO 

1 . IA 12 E *00 

1.16509*00 

T 

1 .OOOOF»-O0 

1,OOOIF*00 

1.0040^*00 

7 

1 ,00259*00 

1.03059 *00 

1.0636F*00 

GAMC 

9,8390^.31 

9. 436?B-0l 

8.9121F-OI 

SAME 

9. D44’9_3l 

8.2 J73E-01 

8.1241F-01 • 

J 

2.0t2lEfOG 

l.4776E»00 

1.3018F*00 

1 

4, 394 * 9 *00 

1.4A73F*00 

1.24309*00 


S09C ic^ 


■ HOLF fractions -- 


SP^C I9S 


• ■*ol9 fr act ions — 


9- 

3.67889-30 

1.3336F-23 

1 . 53949-17 

F- 

1.0980F-18 

1.9791F-14 

3. 79839-13 

H 

3. 22639-07 

» .48856-04 

7. '16089-77 

H 

9.0816F-03 

9.92599-02 

1. I966E-01 

-t * 

’.5118F-30 

l.2RH«F-23 

1.5098F-1 7 

H* 

l,n808F-l8 

1 . 0467E-14 

3.73299-13 

H? 

1.00009*70 

9.998*9-01 

9.92049-31 


9.94929-0 1 

9.A074F-01 

8.8034E-01 

H- 

1 . 30709-?* 

7.47309-29 

1.03999-21 

A- 

■*, 667?9-23 

4. D848E-18 

1 .47806-16 

H2* 

1.67339-3 1 

4.4069F-2* 

3. 36699-19 

M* * 

1 . 72979-20 

3.2873F-16 

6.7306E-15 
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TABLE I. -Continued 


Pj • 20 N/m^ 


n 1 = 

.00^ + 01 N/sn-^" 

. USl * 8,00f3-03 

M/SEC 

PI » ?. 

, 30e> 31 N/SO-M 

. USl * l.00E*-0^ 

m/SFC 

XH2 » 1. 

.00 

XME = 0.00 


XM2 s 1. 

.30 

XHE = 0.00 



MOVING S^nCK 

STANOING SHOCK REFLECTEn SHOCK 


VOVING SHOCK 

STANniNC SHOCK PEFLFCTFD SHOCK 

p 

4./,516‘^*01 

2. 1309C4-02 

3.298lPfr02 

n 

7.2l96F«-0l 

4.93980*02 

6.93=9F*02 

T 

6.<>e f-iFvOO 

5.<»742 = *-00 

9 .03T6c«-00 

T 

8.0462F*00 

9.7410E+00 

1.0220F+01 

^HD 

6.29350^00 

2. 34?9E«-0l 

3.2733F»0l 

Rwn 

8.3804Pf3C 

4.240lCfO 1 

5.4252Ff01 

M 

0,3999Cf00 

1, 338‘P fOl 

l.6333F»Ol 

M 

1.2693F+01 

2. 1538F + 01 

2.52525+01 

X 

2.^362EOO 

2.7l52Cf00 

2,953<»E*00 

4 

2.63?IE*00 

3.06740+00 

3.2207E+30 

% 

1.15^3'^*0n 

' 1. I 77^P*0C 

1.2050Ff00 

S 

1. 21 34FfOD 

l.263fEfOO 

1.2988E+00 

1 

1 .01 55P«-00 

l.073^E*03 

1.114^7F*03 


l.0‘'f)6E»-00 

1 . 1940E ♦•00 

1.2509E+90 

GAMF 

8. 3905 0-01 

8. 10^80-01 

9.0817F-01 

r.AMF 

8. 3604^-01 

P. 389?F-3l 

8.1136F-01 

LI 

^.ll-^3P«-00 

l.3'^3<tF»00 

1.2192E+00 

'J 

6.6978E4-30 

1.3233E*00 

1. 2208F+00 

SPEC 















c - 

^.05^0c-16 

5.9169F-13 

4.7007F-12 

E- 

1.9188F-13 

4.0191F-11 

1. 50686-10 

H 

3. 3‘'S2c-02 

1.3679C-01 

2.0*78E-0l 


K3189C-31 

3. 2493E-01 

4.0117E-31 


5.9785f-lf, 

5.7201F- 13 

62320-12 

H » 

1.898"'-13 

3.9=240-11 

1.4827E-10 


Q.694^c-3l 

8. 63210-31 

7.9422^-31 

H2 

8. 68115-01 

6.‘’507F-0l 

5.9883E-01 

H- 

4.0087P-20 

2.2911F-16 

3. 1456E-15 

H- 

3.*=818E-17 

4.0926F-14 

2.07586-13 

H2*- 

7.6919C-18 

9.9152F-15 

8.0672E-14 

H2 + 

2.C694F-15 

7.0796F-13 

2. 62035-12 


PI = 2. 

.005+01 N/SO-M, 

. USl = 9.00E+03 

M/SFC 

XH2 = 1. 

.00 

XHC * 0.00 



MOVING Smock 

STANDING SHOCK REFLPCTEn SHOCK 

0 

5.7=01E+D1 

3. 32855+02 

4.8654F+02 

T 

7.5795F + 00 

9. 1406E+00 

9.64435+00 

RHH ' 

7.29866+CG 

3.22735*01 

4.28335+01 

■4 

1.0427E+31 

1.7217E+31 

2.0525E+31 

a 

2.53325+00 

2. 8868E+00 

3.0307F+00 

s 

I.1S26P+00 

1. 21825+00 

1 .2497F+03 

7 

1.0393F+00 

U 12865 + 00 

1.1777F+00 

GAME 

8.14610-01 

S.O'^esE-Ol 

8.0873E-01 

U 

5.90635*00 

1. 33685+00 

1 .21355*00 

SP5CI 5S 







F- 

7. 3749E-I 4 

6. 3096F-12 

3.I4755-II 

H 

7.5884P-C2 

2.2789F-01 

3.0174E-01 

A*’ 

2.35175-14 

6.20300-12 

3.3961E-11 

H2 

9. 2442C-01 

•^.72116-01 

6.98265-01 

H- 

2.6 U5E-19 

4.2320E-15 

3.1433E-14 

H2 + 

2. 3466F- 16 

1. lOfOE-13 

5.4558E-13 


PI = 

2.00F+01 N/SO-M, 

. USl = l.lOE+04 M/SEC 

XH2 = 

1.30 

XHE = 0.00 



MOVING SMOCK 

STANOING SHOCK 

reflected shock 

P 

8,84696*01 

6.97595 +02 

9.52505+02 

T 

8.4355E+ 33 

1 . 3 3 3 4 = +0 1 

1.0781F+01 

RMO 

R.4678E+00 

5.3390E+01 

6. 6244F+01 

H 

1.5192E+01 

2.631 IF+Ol 

3.0498F+01 


2.73935*00 

3,2572E+CC 

3.4239E+00 

S 

1.24695+00 

1.3130E+00 

1.35215+00 

1 

1. 1079E+ 30 

1. 2684F*33 

1.3337F+30 

GAME 

8.0292E-01 

8 . 1177E-01 

8. 1529E-01 

■) 

7.4Ro'»F+00 

1. 32875+30 

1 .24586+00 


SPEC ICS 


. mole fracticns — 


c _ 

9.6‘^945-l'» 

! .B635F-13 

5.833OF-I0 

H 

1.947=F-01 

4,23105-ci 

S. 00416-01 

■A + 

<».S792r-l3 

1.R309E-10 

5,74365-10 

H? 

8.05255-31 

=.76906-01 

4.99=96-01 

<4- 

2.30455-16 

2.6015E- 13 

1.03876- 12 

H 2 + 

1.0’54F-14 

3.2<136F-12 

9.97765-12 
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TABLE I.- Continued 


p^-20N/m^ 


PI » 

2.00F*01 N/SO-H, 

. USl » l.?0F*04 

M/sec 

PI * 2 

.00F*01 N/SO-H, 

> USl s 1.406*04 H/SEC 

XH2 » 

1.00 

XHE « 0.00 


XH2 * 1 

.00 

XHE « 0.00 



^•nvINC, s^'OfK 

STANOtNG SHOCK ftf 

FLECTFO SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

1.0632F+02 

9.4535E+C2 

1.2651F»03 

p 

I.467l6f02 

1.57456*03 

2.05886*03 

T 

8.7a32C^00 

1. OflSOE*01 

1. 1345E *01 

T 

9.4025EfO3 

1. 19626*01 

1.25816*01 

Run 

l.0524F*01 

f .44B2e+0l 

7.8228F4-01 

9H0 

1.24B7F+01 

B.551JE»01 

1.00106*02 

M 

1.792*E*01 

3. 1538C*01 

3.6258F fOl 


?. 40986*01 

4.33466*01 

4.93726*01 

A 

2.0^<)AF*OO 

3.458TE*00 

3.6426F»00 

A 

3.072‘-6*00 

3.9048F*00 

4. 14736*00 

s 

1.2829F+0G 

l.^661E*00 

1.4392F*30 

S 

1.36236*00 

1.48136*00 

1.53286*00 

1 

1.1502F*00 

1.3512F*00 

1.4256F*00 

2 

1.2497E*00 

1. 4401^*00 

1.63476*00 

GAMF 

P.0193P-01 

ft.l580E-0l 

ft.2343F.0t 

GAMF 

8.0349C-01 

8.27626-01 

8.36366-01 

J 

8.25<i6F*00 

L. 349BF*0C 

L.2826E*00 

•1 

9.79106*00 

1.4321F*00 

1.39526*00 








F- 

3.7994C-12 

7. 0*^715-10 

1.975KC-09 

6- 

3.05186-11 

6.83906-09 

1.97806-08 

H 

2.6U4F-01 

5.1981E-01 

*.97036-01 

H 

3. 99536-01 

7. 01416-01 

7.76576-01 


3. 7623F-1? 

&.9533E-10 

1.94746-09 


3.0241F-1 1 

6.75646-09 

1.95706-08 

M2 

7,38fl6f-01 

4. 8019E-01 

4.0297F-01 

H2 

6.0047F-01 

2.98596-01 

2.2343E-01 


1.2145F-15 

1.2530F-12 

4.2961F-12 

H- 

1.39416-14 

1.66626-11 

5.4491F-11 

M2* 

3.e348F-l4 

l.l^3«F-ll 

3.23926-11 

H2* 

2.9085P-13 

9.02896-11 

2.64976-10 


PI » 

2.004*01 N/SO-M, 

USl • 1.306*04 H/SFC 

PI » 2. 006*01 N/SO-H. 

USl 

* 1.506*04 N/Sec 

XH2 S 

l.OO 

XHF « 0.00 

XH2 • 1.00 

XHE 

« 0.00 



MOVING SHOCK 

STANDIMG SHOCK 

B5Fi6CT6n SHOCK 


MOVING SHOCK 

standing smock 

peflecteo shock 

o 

1.25736*02 

1.23776*03 

U6328F*03 

p 

1.69216*0? 

1.95376*03 

2.5404F*03 

T 

,9.10376*00 

l.l39*c*0l 

1, 19334*01 

T 

0.69456*00 

1. 25806*01 

1.33586*01 

RHH 

1.1*31F*01 

7.533ic*01 

8,96654*01 

P«0 

1,33614*01 

9,4427F*0l 

1.08666*02 

u 

2.0S94C*01 

3.72176*01 

4.25426*01 

H 

2.74376*01 

4. 99146*01 

5. 67896*01 

A 

2.95766*00 

3.67286*00 

3.8810F+00 

A 

3,19296*00 

4.16076*00 

4.46176*00 

s 

1.32l5F*On 

1.42236*00 

1,46964*00 

S 

l,40*5F*00 

1. 54246*00 

1.59866*00 

1 

1.19766*00 

1.44204*00 

1. 52616*00 

1 

1.30616*00 

1.64476*00 

1.75036*00 

GAMF 

8.0232F-01 

8.20P7F-01 

8,27096-01 

GAME 

8.05144-01 

B. 36696-01 

8.51426-01 

‘J 

9.02A?6*O0 

1,38396 *00 

1.33166*00 

U 

1.05506*01 

1.49526*00 

1.46196*00 


SPFCI4S 


• M0L4 FRACTIONS -- 


SP4CI4S 


• M0L6 PP ACTIONS — 


C- 

1.18R94-11 

2.25 56F-09 

6.2495F-09 

6- 

■4.69426-11 

2.01566-08 

6.88426-06 

H 

3. ■'3065-01 

6.12986-31 

6.394*6_oi 

H 

A.6892P-01 

7.33956-01 

8.57376-01 

H* 

1. 17794-11 

2, 22486-09 

6. 1703F-09 


7.4299'=-ll 

1.99496-08 

6. 82826-00 

M2 

A. A'9944 -0 1 

3.87326-01 

3.13546-01 

H2 

^.3ll8F-0l 

2.16056-01 

1.42636-01 

H- 

4.63604-1'= 

81 744-12 

1. 57294-U 


4, 02574-14 

5.34076-11 

1. 93476-10 

H2* 

1.15154-13 

3.5«9or-ll 

9.48904-11 

H2* 

6.83474-13 

2.60 726-10 

7.53446-10 
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TABLE I.- Continued 


- 20 N/m^ 


PI = 2. 

DCP+Ol N/SO-M. 

, U8i s i.60E*04 M/sec 

XH2 = 1. 

00 

XHR = 0.00 



'inviNG S^OCK 

STANnfNG 3HnCK 

reflecteo shock 

D 

1.932.3F+02 

2. 372GF+C3 

3.0848E>03 

T 

9.977JC+JT 


1.4A62P+01 

qun. 

l.Al 73E+01 

1.0160E*02 

1. 141 AE + 02 

H 

3.121 1E>ot 

*»,6924E^0l 

6. 48 7 If *01 

A 

3.3182^^00 

4.t57'F»-00 

4.8891F*00 

S 

1 .A506E*-00 

1.6050F frCO 

l.646lPfrOO 

1 

l.BftTO':* 33 

1.75AJF+03 

1.8688^*30 

GAMg 

8.0732E-01 

8.5105F-01 

8. 8442E-01 

'J 

1. 13O5Cf0l 

l.579«F4.00 

l.6a27F*00 

9BFCI‘=S 







E- 

1 .6732E-10 

^.4607C-09 

3.1536E-37 

■4 

3688r-01 

0.*973E-CI 

9.2982C«01 


1 .A«98F-10 

% .408RF-08 

3.13706-07 

H2 

A.6312=-01 

1.4327E-31 

7.0179F-02 


9.«OSO^-IA 

1.7^52E-lO 

a. 1768E-10 


1.433AC-1? 

#».9284F-io 

2.4787E-09 


PI = 2.00‘’*01 N/SO-M, 

USl 

= 1.80E*-04 M/SFC 

XM? s 1,00 

XMC 

= 0.00 



MOVING SMOfK 

STANOIMG SHOCK 

REPtECTED SHOCK 

o 

2.4®9f6»’02 

3,2703F*03 

4.5074E*^03 

T 

1 .0553F*Ol 

1.6122E*01 

2.3986F»-01 

<^ur« 

1.5526C^01 

l.3364c*02 

9.3958Ef0l 

H 

■».9270F*01 

7.2144F*01 

8.6200F*0l 

A 

3.5897rf 03 

5.5533C+0D 

7.3944F*30 

S 

l.5467E*O0 

1.7288F+00 

1.8041E+00 

1 

l.‘'012P^O0 

l.9K73E*00 

2.0000P+-00 

r,#Mf 

8. 131 7F-01 

9. 7734F-01 

1 .l398FfOO 

>j 

l.2803Ef0l 

l.9l9qE*00 

2.5317F*00 


SP'CIF' MOLE E04CTICNS 


E- 

7. 5561P-10 

2.3392E-04 

6.9660E-04 

M 

6.6766E-01 

9.7815E-31 

9,9792E-31 

M* 

7.5051F-10 

2.3339F-06 

6.9652E-04 

H2 

3.3234P-0I 

2.1843E-07 

6.9B26F-04 

H- 

?. 1922E-13 

4, 1899F-09 

3. *9385-07 

M2* 

5.M18F-12 

".4664E-09 

4.40795-07 


PI = 2.0QP+01 N/SO-M, 

usi « 1.70F+04 M/sec 

PI « 2.O0F*01 N/SO-M, 

USI 

6 1 ,90F ♦•04 M/SEC 

XM2 » 1.00 

XMF a 0.00 

XH2 . l. 30 

XHF 

« 0,30 



MOVING SHOrK 

STANOING SHOCK 

R8FLECTE0 SHOCK 

a 

2. lC8*F+02 

?. 81 738+03 

3.7123F+33 

» 

l.02636^01 

1.43065+01 

U69*6F + 0l 


1 .4888Etni 

1.0*68E+07 

1. 11038*02 

H 

3.5123f*31 

6,43*08*01 

7.41 73E+01 

A 

3. 45038*00 

4.04578*00 

5.85168*00 

S 

1.497RE+D) 

1.66808+33 

1.71585+30 

1 

1.4320E+00 

1.86358+00 

I.S719F+00 

GAMF 

8.0906E-01 

8.80798-01 

1.0241F+00 

u 

1.20^4F*01 

1. 70076+0C 

1 ,86*68*00 



MOVING S«OCK 

STANDING SMOCK 

reflected SHOCK 

P 

2,745‘E*02 

3.6703E *03 

5. 3260F +03 

T 

l.3859F*Cl 

2.31 33EfOl 

3.0313F+01 

RMO 

I .6065E+01 

9.13758+01 

8.71258+01 

-4 

4.X652F*01 

8.3123F+01 

9.8302F+31 

A 

3. 7371F + 00 

6. 7977E+00 

7.7819F+00 

s 

l.5O7lCf00 

l.*"822F+00 

1.85278+00 

7_ 

1.5739B03 

1.99*lE+00 

2.0166E+00 

game 

8.17188-01 

1. 1504E +00 

9.9064F-01 

u 

1.3545E+31 

2.3824E+03 

1 .0602F+33 


socri*=^ 


MTLr POACTIONS 




«0LF FRACTrONS 


c . 

1.70078-10 

2.66O0F-07 

8.2413E-06 

H 

6.O346F-01 

9.26 73E-01 

9,85758-01 

•4 * 

1.6717f-lO 

2.6549E-37 

5.2126F-36 

M2 

3.96548-01 

7.3271E-C2 

I.4241E-02 

M- 

2. 36268 -1 3 

6.61 13E- 13 

9.65925-39 

-49 * 

2.92978- 1 2 

2.0712E-09 

1.7419E-0B 


E- 

H 

Hf 


1, 57 ?‘ 5'^-09 
7.2926F-01 
l.5f 3AP-09 

2 . 707 AC -01 

1 . D5B7P-1 I 


7.6306E-05 
9. 9731P-01 
"’.S 97 ^E -05 
2.*l92E-03 
6 .2352F-0B 
9.2379F-0B 


8.A02BF-D3 

S.03OAE-O1 

8.A026P-03 

1.5071E-0A 

2.l8ZlE-Ot 

2.A290E-06 
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TABLE I.* Continued 


p^-20N/m^ 


PI = 

2.00F»31 N/SO-M 

. U5l = 2.00C404 M/S^C 

XH2 » 

l.OO 

XHC a 0.00 



wnviNr. SHOCK 

STANOTNG SHOCK 

P6FL6CT60 SHOCK 

P 

3,D464F^0? 

4.03546+03 

6.10306*03 

T 

l.l l<?2F*Ol 

2.52606+01 

3.41276+01 


1. 64926+01 

7,9"*996+ni 

a.73l2«+0l 


4.82696*01 

0.8334F*O1 

1.096 16+02 

A 

3.3979F+00 

7.50306+00 

6.01246+00 

S 

1.64926*00 

1.0254C+OO 

1.09056*00 

1 

1.65056400 

2.00196+00 

2.04026+00 

GAMp 

fl. 22506-01 

1.11326+00 

9. 1344F.01 

li 

1.42036+01 

2. 96376+00 

3.32516+00 


^PPCIC^ WOLE fRACTtONS 


6- 

3. 34406-09 

1.3649F-03 

2.36316-02 

H 

T. 80206-01 

9.9A46F-01 

9.52655-01 

4 » 

3. 326*6-09 

1.36436-03 

2.36315-02 

H2 

2.1172*-0l 

4.1204P-O4 

7.97*06-0* 

H- 

2.4676P-12 

5.2040F-C7 

4.55216-06 

m2 + 

l,9afl9F-U 

6.16186-07 

5.09256-06 


PI s 2. 

, OOP+01 N/SO-W. 

USl a 2.206+04 H/S6C 

XH2 s 1. 

, 00 

XH6 a O.OC 



MOVING SHOCK 

STANOING SHOCK 

R6FLECT60 SHOCK 

P 

3.69036+02 

4.87?7f*03 

7.56916+03 

T 

1. 2030F+01 

3.28606+01 

3.89176+01 

qnn 

1.6936F+01 

7.3324F+01 

9.12296+01 

H 

5.07O76+O1 

1.0631F+02 

t. 32176+02 

A 

4.2839F+00 

7.8824C+00 

8. 52206+00 

S 

1.75616+00 

1.8950F+00 

1 .95846+00 

2 

1.01126+00 

2.04 046+00 

2. 13196+00 

GAH6 

fl. 42226-01 

9.32336-01 

8. 75336-01 

U. 

SPFCIFS 

1. 57356*01 

3.63806*00 

3.55486+00 




c. 

1. 77’9*-0R 

1.99786-02 

6.19196-02 

H 

5.O5T3C-01 

9. 5992E-01 

e. 76106-01 

4 + 

1, 7667F-0R 

1.99786-0? 

6.19176-02 

4 + 

l.04?7f-0l 

1.1845C-04 

4.14055-05 

4- 

l,26t6r-l 1 

3,47936-06 

8.8186^-06 

H» + 

7,4092e- 1 \ 

3, 86676-06 

1.026RE-05 


PI . 

2.006+01 N/SO-M. 

USl • 2.106+04 H/S6C 

PI • 

7. OOf+Ol N/SO-M. 

USl 

• 2.306+04 H/SEC 

XM2 • 

1.00 

XHF « 0.00 

XM2 a 

1.00 

XMp 

• 0.00 



MOVING SMOCK 

STANntNG SHOCK 

PEFLFCTEn SHOCK 

, 

«CVtNC, Smock 

standing Shock 

OFFLFCTEO SMOCK 

p 

3. 36146+03 

4.43026+03 

6.85796+03 

o 

4.0304**0? 

*.32326+03 

8.17216+03 

r 

1.15^56+01 

2.966SE+01 

3.68046+01 

T 

1. 26506+01 

3.50636*01 

4.0677*+0l 

RMO 

1.47986*01 

7. 41386+01 

8.92*26+01 

RMO 

1.65046+01 

7.4574F+01 

9.21836+01 

4 

5.3l2lF*0l 

Q.^qqTT^OI 

1.2082F+02 

u 

6.35226+01 

1.16156+02 

1.4372F+02 

A 

4.07536+00 

7.72356+00 

8.2664F *00 

A 

4,*434F+00 

8.1231F+00 

8.7705**00 

5 

1.70236+00 

1. 56196+00 

1.9249**03; 

S 

1. 50946+00 

1.92726+00 

1.99236+00 

t 

I. 72 996+00 

2.0147F+00 

2.05776+00 

7 

1.0915**00 

2.0’67F +00 

2. 17946+00 

GAMP 

P.2994C-01 

9, 982 1®-01 

0.5933P-OI 

3A*-e 

5.65776-31 

9.20346-01 

8.67706-01 

U 

1.50156+01 

3.40426*00 

3.4007* *00 

II 

1.6445E+01 

3.7111**00 

3.66216+00 

S0PCI6S 




SP*C I*S 










F- 

7. 7U3F-09 

4 3756-03 

4.20796-02 

c. 

5.8012*-)® 

3. 734a*-02 

8.23576-02 

4 

5.43.57=-0l 

9. 8498F-01 

9.1577*-01 

4 

9.4 2f l*-01 

n.25l8*-0l 

0.352'*-Ol 

H + 

7. ! 793C-0O 

7.4373F-C3 

4,?07R*-02 

4 + 

*, 7RT4r-08 

3. 73436-02 

0.23556-02 

4? 

1. 56l3‘^-01 

1 .45566-04 

5.47l2*-05 

H + 

‘,7355*-3' 

1 .17636-04 

3.2636*-05 

H- 

*.2551f-l? 

1. 73“i4F-C6 

6.51296-06 

H- 

3. #>64 l*-l 1 

5. ?5 106-06 

1 .04646-05 

H» + 

3.74ll‘--ll 

1 .93ft6'-0e 

7.T674S-06 

H2 + 

1 .746l*-l0 

5.9281F-C6 

1.24376-05 
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TABLE I.- Continued 


pj - 20 N/m^ 


PI = 2.00=»0l N/SO-M, 

tISl = 2.«Cf*04 M/SFC 

PI * 2.00F*0l N/SO-H, 

USl 5 2.60fc+-0<^ M/SEC 

XH? * 

XMP = O.QO 

XH2 = lOO 

XH? * 0.00 



MOVING SHHCK 

•iTANOING SHOCK 

REFLECT60 SMOCK 


«CVING SHOCK 

STAN'DING SHOCK 

rfflecteo shock 

0 

A.375'iF*02 

5. 5355E *03 

8.A6S9C*03 

P 

S.0327F*^0? 

4.9820F+03 

7.4068E*03 

T 

1. 

3.7159FOI 

4.21 13F*JI 

T 

?.0292E*0l 

3.9R31F«.0I 

4.3329E*0l 

RhO 

1.^ 103P*-01 

7. 10060 frOl 

9. C192F»01 

PHO 

1. 2432E01 

5. ‘‘PS 2F*0l 

7.2647^*01 

H 

*'.9056E*-01 

1 .2605F+02 

1.5524‘=*02 

M 

ft.0659E*01 

1. 45218*02 

1. 76298*02 

A 

5.0775E»0n 

R, 3383P»O0 

9.000aF»00 

A 

6. R747F+ 3D 

8. 5776*= *00 

9.3487F*00 

$ 

1. 9A23FVOO 

l.9625F*0C 

2.0282EfrOO 

S 

I .9497?^ 00 

2.0421E+00 

2. 10956*00 

7 

UPfeUiCfOO 

2.U33F+03 

2.2209c^33 

7 

1 .999RE*-00 

2.l950e*00 

2. 3262P+00 

GA'‘F 


8.R9AAC-01 

a.63C9F-0l 

GAMF 

1. 164AF*00 

8.4 127E-01 

8.5720E-01 

IJ 

1.71KC4-31 

3. 8RA9r*oo 

3. 7l62 = *-33 

U 

1.R174CI-0I 

3.9596E *00 

3.73426*00 


SPEM'S 


' MOIE FOACTtCNS — 


SOff irs 


« KQLP FOACTIONS — 


E- 

3,f*i4':-0'’ 

«.'^852c-02 

1.3273F-01 

f - 

2, 299A*'-04 

8.8971F-02 

1.40276-01 

H 

9. 0040‘--0l 

a.9223«‘-Cl 

7.9448E-01 

H 

9. 9922^-0! 

8.22226-01 

7.1942E-01 

H* 

3.F5R4E-07 

5.3351F-02 

1,02736-01 

H* 

2.2993C-04 

8. 8R70'-C2 

1. 40276-01 

•I’ 

I.9597C-1? 

5. 1974E-0*! 

2.5909E-05 


3.2218F-04 

2,l3-^4C-05 

1.5440P-D5 

M- 

K'»233F-10 

6. 3OCRE-06 

1.1507E-0* 

H- 

2. ^120^-08 

7. 2 = 19F-06 

1.0960E-0* 

H2* 

6.D032‘‘-10 

7.3475F-36 

1.3932F-35 

H2* 

3,4820^-09 

0.532OE-O6 

1.35R7E-06 


PI » 2.00F + 01 N/SO-M. 

USl 

• 2,S0F*04 M/SEC 

PI * 2.00F+01 N/SO-**. 

USl s 

2.706*04 M/SEC 

XM2 « 1.00 

XHC 

s 0.00 

XH? • 1. DO 

XHF » 

D.OO 



MOVING SHOCK 

STAN-^ING SHOCK 

reflected shock 


MOVING SHOCK 

STANDING SHOCK 

REFlECTEO shock 

0 

4,738364.02 

5.3177E4.03 

8.0435F *D3 

0 

5.3740F*02 

4.83746*03 

7.08456 *03 

T 

1 .64946*01 

3,87426*01 

4.3096*=*0l 

T 

2.4D13'=*D1 

4.08536*01 

4.46116*01 

pun 

1.4308E*01 

6.3‘'406*0l 

8, 1938P*01 

9U0 

1. 1 143E*0l 

5.28546*01 

6.6B06F*01 

M 

7.47696*01 

1. 3«4S6*02 

1.66006*02 

H 

R.6773E*DI 

1.5523F+02 

1.8718F*D2 

A 

A.U64E*00 

fl. 50856*00 

9. 1866*^*00 

A 

7. 20356*00 

8. 8K74E*00 

9. 5260F+00 

s 

1.9D99c*,o:j 

2.J022F+Q0 

2,0684F*3D 

S 

I .98306*00 

2.079RE *00 

2. 1484F*00 

7 

1.99506*00 

2. 1523F*00 

2.2778^*00 

1 

2. DD396f03 

24036*00 

2.3771F*00 

GAME 

U1 349E*0<3 

8.677SF-01 

0.597OF-OI 

GA^F 

I.0783F*0G 

8.5720E-01 

8.5572E-01 

ti 

1.76796*01 

3. 97206*00 

3.7364E*00 

U 

l. 8693F*Dl 

3.95376*00 

3.74706*00 


SPEC16S 



• MOLE FRACTIONS — 


SPECT6S 


• mole 6BACTICNS — 


F- 

«, 2793F-04 

7. 0804F-02 

1, 22016-01 

e- 

2.D434P-D3 

1 .07306-01 

1.5866F-DI 

H 

9.9746F-01 

8.5834F-01 

7. 55946-01 

H 

9. 9=836-01 

7. 8537F-CI 

6.82646-01 

HV 

9.27506-06 

7.0R336-02 

1 .22316-01 

H* 

2.04346-03 

U0730E-01 

1.58656-01 

H2 

2.5156^-03 

2. 84906-C5 

2.00056-05 

H2 

8. 09906-05 

1.67286-0*^ 

1.2271F-05 

H- 

2.20R7=-09 

7.03236-06 

1.14776-05 

H- 

1.2439F-0’ 

7.4838E-06 

1.06386-05 

M2* 

7329F-09 

8. 1742E-C6 

1.40836-05 

M'>* 

1. 53D76-D7 

R.9146E-06 

1 . J3376-D5 
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TABLE I.- Continued 


>*1 


20 N/m^ 


PI = 2. DOP+31 N/SO-M, 

USl a 2.80E«04 M/SEC 

PI a P.OOE^Ol N/SO-M. 

USl 

= 3.00E40A M/SEC 

XH2 » UOO 

XHg a 0,00 

XH2 * l.OO 

XHE 

= 0.00 


o 

«nVING SHOCK 
5. 7460F+3? 

<iTANniNO SHOCK 
4.9276F*03 

reflected shock 
7.1307E*33 

P 

MOVING SHOCK 
fc.8772E*02 

STANDING SHOCK 
5.5737E+03 

REFLECTED SHOCK 
7.92970*03 

T 

2,7Q06E*01 

4.l932e+Ql 

4.5539F+01 

T 

3.09Sie*0l 

4.42l7E*0l 

4.77040*01 

Rwn 

1.0557E*0l 

5.1330E+01 

6.4376E*0t 

RHO 

1.0320E*01 

5.2*562E*01 

6.50500*01 

H 

9.31*^E»0l 

l.6613E*02 

1.9923F*02 

H 

l.0A74E*02 

l.9039F*02 

2.26550*02 

A 

7.29A5F»00 

9.056AE*00 

9. 7328F*00 

A 

7.5087E*00 

9. 51258*00 

1.02160*01 

S 

2.0125^*03 

2. U'3E*00 

2.1853E*00 

S 

2.0&A7E+00 

2. 1822F*00 

2.25670*00 

Z 

2.0154E+00 

2. 2B94E *00 

2.4323E*00 

1 

2. 0P91E+0O 

2.3982E*00 

2.5553E*00 

GAMF 

9.7495P-01 

8.S483E-0L 

8.5520F-31 

GAMF 

8.8465E-01 

8. 53338-01 

8.56210-01 

U 

1.9272E+01 

3. 9689F*00 

3. 7765E*00 

U 

2.3594F»0l 

4.04918*00 

3.88020*00 


SPPCIFS 

0- 

7.6^030-03 

mole FRACTIONS — 
1.2643E-01 

1.77770-01 

SPECIES 

E- 

2.87380-02 

- mole FRACTIONS ~ 
1.46050-01 

2.17350-01 

H 

9.B464C-0L 

7.4712F-01 

6.44436-01 

H 

9.4251F-01 

6.6788F-01 

5. 65280-01 

H* 

7.6603F-03 

1.2643F-01 

1.7776E-01 

H* 

2. 8738^-02 

1.66040-01 

2.1734E-01 

H2 

3.5280F-05 

U36096-05 

I.Q041F-05 

H2 

1.50160-05 

9.61996-06 

7.01750-06 

A- 

3,7?68F-37 

7,8588£-06 

1.06126-35 

H- 

8.22370-0’ 

8.81340-06 

1.0936B-35 

H2* 

3.6952F-07 

9.49206-06 

1.3487E-05 

H2* 

9. 14 0 70 - 07 

1.0986E-05 

1.43670-05 


PI = 2.00F+01 N/SO-H. 
XM2 » 1,00 


USl • 2,<»0€*04 M/S6C 
XHF • 0,00 


PI • Z.OOF^Ol M/SO-M, 
XM2 ■ l.OO 


U$1 * 9.20E»(X M/SEC 
XH6 • 0,00 


0 

MOVING S«OCK 
6.14790*0? 

STANDING SHOCK 
5, 19250*03 

RFFL6CT60 SHOCK 
7.44450*03 

P 

MOVING SHOCK 
7.50110*02 

STANOING SHOCK 
6.^5040*03 

REFLECTED SMOCK 
9.20640*03 

T 

2.92310*01 

4.30MF*31 

4.65850*01 

T 

3-3566E*0l 

4.65340*01 

5.00480*01 

RHO 

1.03380*01 

5. 14870*01 

6-41310*01 

R«0 

1.05450*31 

5.58910*01 

6.8347F*0l 

H 

9.9B130*OI 

1.77870*02 

2.12390*02 

H 

1.21360*02 

2.17320*02 

2.571 T0*O2 

\ 

7.37840*03 

9.27860*03 

9.96496*00 

A 

7.80910*00 

1,30360*01 

1.0757F*0l 

s 

2.04010*00 

2. 1488=*0C 

2.22116*00 

S 

2.11900*00 

Z. 24920*00 

2.32860*00 

z 

2.03450*33 

2.34230*00 

2.4918F *30 

1 

2.11070*00 

2.51860*00 

2.69150*00 

GAM0 

9. 1542E-01 

0. 53660-01 

8.5542F-01 

GAMF 

8.5749F-01 

8. 5434F-01 

8.59050-01 

U 

1.99llP*0l 

4.00310*00 

3.8228F*00 

U 

2.?O230*O1 

4. 1621F *00 

4.01670*00 


SPECTP^ 


MOLE PRaCTTGNS 


SPECIES 


MOLE FRACTIONS 


0- 

l.6«O20-O2 

1.4607F-01 

1.9740E-01 

K- 

5.6041F-02 

2.05920-01 

2.5693F-01 

H 

9.6«99c-0l 

7.07846-Cl 

6.O516E-01 

H 

8. 07910-91 

5.88140-01 

4.9612E-01 

H* 

1.6992F-02 

1.4606E-01 

1.97A0E-01 

H* 

^.604lF-0? 

2.OR920-OI 

2.5692E-01 

HP 

2.12250-35 

1.13670-05 

fl.36630-06 

M2 

9.35870-06 

6.98600-06 

4.9246E-06 

H- 

5.67660-07 

0.3271^-06 

1,07560-05 

H- 

1. 3074F-06 

9.6272F-06 

l.llllF-05 

H2* 

4. 3548P-0’ 

1.02120-05 

1 .38870-35 

H2» 

1.45890-06 

1,24210-05 

1.5149E-05 
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TABLE I.- Continued 


Pj-20N/m^ 


PI = ?.oop^oi n/s6-«. 

OSl = 3.40E>04 H/Sec 

= ?.oot+oi N/sn-M, 

usi 

* 3.80E«-04 M/SFC 

XH? a l.DO 

XHP = 0.00 

XH2 « 1.00 

XME 

a 0.00 



MOVING SMOCX 

STANOING SHOCK 

PEFL6CTE0 SHOCK 


MOVING SMOCK 

STANniNG SHOCK 

REFLECTED SHOCK 

P 

a,4‘?5QF*02 

7.7193E03 

1. 07535*04 

p 

1.06845*03 

1.0512F*04 

1.4488F*04 

T 

3. 5603F^0l 

4.8826Ff01 

5-24755*01 

T 

3.8878F*0l 

5.3458P*Ol 

5.77445*01 

pHn 

l.0909E^01 

5.9713P^0l 

7.22295*01 

RHO 

1. 17235*01 

6.71945*01 

7.9620E*01 

H 

1.369f>F«-0? 

2.4^ 29E*02 

2.9031F*02 

H 

1.71025*0? 

3.09915*02 

3.6376F*02 

A 

S.lZlsE^OO 

l.052!>F*0l 

1.13365*01 

\ 

8.75225*00 

1.16145*01 

l.2629F*0l 

s 

2. 1'^IZE^OO 

2.31718^00 

2.40175*00 

S 

2.27775*00 

2.4560F*00 

2.5524E*00 

1 

2.1 075E»OO 

?.6476P»03 

2.8370*=*00 

z 

2.34415*00 

2.02645*00 

3.15135*00 

GAME 

8.A692F-01 

8. 5684F-01 

8.63255-01 

GA«F 

8.4054F-01 

0. 6526F-01 

8.76445-01 

U 

SPFCI'^S 

?.3<»R0F*0l 

4.2959F^OO 

4.1757F+30 

0 

2.64255*01 

4.61«>5E*00 

4.56225*00 








c. 

8.S720F-02 

2.44625-01 

2.9504^-01 

5- 

1.4680F-0I 

3.1659E-01 

3.65365-01 

H 

8.285*F-0l 

5.10 74E-01 

4.G989E-01 

H 

7, 064 05-01 

3.668C5-01 

2.69265-01 

Mf 

8.5720C-02 

7.44*,lE-0l 

2.95045-01 

H* 

1.4679F-01 

3.1659E-C1 

3.65365-01 

»? 

f.6?31«’-0^ 

«.0*3lE-06 

3.37l«6-06 

H7 

3.8188F-06 

2.45105-06 

1.34T15-06 

H- 

1.73S9F-06 

1.00665-05 

1.08425-05 

H- 

2.3072C-O6 

9.60755-06 

8.82595-06 

H2* 

1.9670e-06 

1.34596-05 

1.5380F-05 

H2* 

2.77^46,0* 

1.38525-05 

U36736-05 


PI a 2. 

005 * 01 N/SO-M 

. USl a 3.605*04 

M7S6C 

PI • 2.005*01 N7S0-M, 

> USl • 4.005*04 M/SEC 

XH2 a 1, 

00 

XHF a 0.00 


XH2 • l, 00 

XHF « 0.00 



MOVING SMOCK 

STANOING SMOCK PEFLECTEO SHOCK 

MOVING SHOCK 

STANOING SHOCK 

reflected shock 

P 

9.55815*3? 

9.3462F+03 

1,25209*34 

P 1.187?9*03 

1.20925*04 

1.66355*04 

T 

3.7336F*0l 

5. 11255*01 

5.50195*01 

T 4.03225*01 

5.59155*01 

6.07745*01 

Rmq 

1.131?5*01 

6.35535*01 

7,60899*01 

RHO l.2UOF*01 

7.02915*01 

8.25025*01 

M 

1.53^25*02 

2. 7719F*02 

3.25055*02 

M 1.89485*02 

3.44435*02 

4.04215*02 

A 

8.43665*00 

1.10675*01 

1.19579 *01 

A 9,07595*00 

l.2244F*01 

l.3373E*01 

s 

2. 2247F* 00 

2. 3P62«=*03 

2.47649»30 

S 2.3337F*00 

2.52845*00 

2.6299F*0C 

7 

2.2632P+00 

2.78425*00 

2.99076*00 

2 2.43145*00 

3.0767E*00 

3.3178E*00 

GAMF 

8.423^5-01 

8.6349F-01 

. 8.6889F-01 

game P.4021F-01 

8.7l4*F-0l 

8. 0695F-OI 

U 

2.495lF*0l 

4,4477F*0C 

4,35635*00 

U Z.78999»3i 

4.8l969*oo 

4.83765*30 

SPFCIFS 













e- 

1. 16295-01 

2. 81685-01 

3.31295-01 

9- 1 , 77449-01 

3.49975-01 

3.9720E-01 

H 

■^.5741F-0l 

4.3663F-01 

3.37419-01 

H 6.45125-01 

3.0005E-01 

2.0559E-01 

H * 

1. 1629F-01 

2. 81*75-01 

3.3120F-OI 

H* 1 . 77439-01 

3.4996F-01 

3.97205-01 

H2 

4.9654F-06 

3.57695-06 

2.20505-06 

H2 2.95219-06 

1.58125-06 

7. 42115-07 

-1- 

?.0978r-06 

1.90605-05 

1.09729-05 

M- 7.6023F-O6 

8.69109-06 

7. 16929-06 

M2* 

2.4034=-06 

1.39505-05 

1.49055-05 

M2* 3.07969-0* 

1.3056F-05 

1.16905-05 
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TABLE L- Continued 


Pj • 20 N/ m 


PI a 

N/SO-M, 

USl = 4.20efC4 M/SEC 

PI s 2.00'’*0l N/SO-M. 

USl = 4.63F»04 M/SEC 

XH2 a 

1 .00 

XHP a 0,00 

s 1.00 

XHF a 0.00 



MHVlNr, SHOCK 

STAND »NG SHOCK 

reflected shock 


“Dvif^r. s^'OCK 

standing shock 

REFLECTED SHOCK 

p 

1. 312^F*0^ 

1. 3784?*04 

l.a9*=8P»04 

p 

1. 5fl37ff 33 

l.7424P*04 

2 .4251F+34 

T 

4. lbB2P»-Cl 

s.flsoyp^oi 

fr.4297FfrOl 

T 

4.42B3F*01 

F, 474OE+0 1 

7.5410P*0l 

Rwn 

l.2470F*^31 

7.20«DC4.3i 

e.4587F»0l 

RH'^ 

1.312«E»-01 

7,F0R7E+0l 

8.44l7E*0l 

H 

2.O80OE*O? 

3. fl060F*02 

4.4604F+02 

4 

2.*^052E»02 

4.S827P+02 

5.4334P*02 

A 

Q.40‘54F*00 

1.28fl<3E+Ol 

l.42?3P»3l 

A 

I.OCRIE^OI 

1.4414E fOl 

l.6796E»0l 

s 

2.3fl04Cf 00 

2. “oonE •■OO 

2.7077E»00 

S 

2.S354E* 33 

2.7446P*33 

2.8664E*33 

; 

2.5?3OF*-0O 

3. 2281^*00 

3.43S0C*OO 

1 

2.710^P*00 

3.5368F*0C 

3. fl095F*00 

r,AMf 

8.40flPF- Dl 

a.7q53‘^~31 

9.3263F-31 

r.AMF 

8.4304E-31 

9.0720E-01 

9.019QF-31 

■1 

2.0372P*0l 

S.0?8O^*0C 

5.C660=»00 

U 

3.2307Cf0l 

5.®80*'E*0C 

5.9347E+00 


SPPCl^S 


• '*01 E FRACTICNS -• 


$P'C IPS 


. poaCTIONS — 



2.0729r-Cl 

3. 8046C-CI 

4.2626C-01 

F- 

2.F4S9P-01 

4. 3453P-CI 

4. T«OOE-Ol 

.4 

5. 8S4JP-:i 

2.3937E-31 

1.4748C-31 

H 

4.70MP-01 

1 .3094E-01 

4.9997F-02 

4 » 

2.0729r-3l 

3. 804SE-01 

4.262SF-01 

4* 

2.64S9F-31 

4. 3452E-01 

4.7500E-01 

H2 

2.2R94C-0F 

o.FlOSc-07 

3.5172^-07 

H> 

1 .34^6P-0f) 

2.4816F-C7 

2. 7S97P-08 

M- 

2, 7408*^-0* 

7.4f 28F-06 

«,26?4c-06 

4- 

’. 794 5** -36 

4.2835F-06 

1.5131F-36 

H?* 

3.29'36'^-OF 

U1496F-0S 

9. 1095F-04 

42» 

3»68FqP-0*' 

7.4STIE-C6 

3. 1303F-06 


PI s ?.30P*01 N/SO-M, 

USl » 4.40P *-Q<* H/SEC 

f>\ 

8 2.00F»0l N/SO-M. 

USl • 4.80F*04 m/sec 

XH2 a i. 30 

XHF a 3,30 

XH2 

a 1.30 

XHE • 0.00 



MPVlNG S“Or< 

ST^NnING SHOCK 

REPLErrED SMOCK 


HOVING SMOCK 

stak-^inc Shock 

rfflectfo shock 

p 

l.443SFf03 

U5970P404 

2, I496f *04 

o 

l.72 3 )F*03 

l.93UC*04 

2. 7356F*04 

T 

4.?90SPf3l 

6. J 394«-*3l 

6.9834C*31 

T 

4.««‘>‘P*3l 

F,p9l7Ff0l 

0.69S4P*Ol 

Rwo 

1.28l9E*ni 

7.49«>9C*0l 

8, 54S6P*0l 

RKO 

1.3397P*0l 

7.60F*P*01 

B.0116F*01 

4 

2.2923FfO’ 

4. IP64E+02 

4.0323P*0? 

4 

2,7275F*02 

4.9942= *02 

*■,0038= *02 

A 

0. 7380F» 00 

1. 3*0lE»0l 

l.«290F*0l 

A 

l.D43SP*3l 

l.S433=*3l 

l.9’38P*3l 

s 

2.4468r»C0 

2.*‘'33C*JO 

2.7070F*03 

S 

2.56SOP*Q0 

2. 81S9F »0C 

2. 9473=*00 

7 

?.619’P*3: 

3.3S2OF^03 

3.6S43C*03 

7 

2.8243F«-0D 

3,**R44C*00 

3.9269=*03 

GA4F 

R.4-’UE-0l 

R.QOFRP-Ol 

9. 2947P-01 

r»A '* p 

8.4F27C-01 

9. 3402E-01 

l,C839=*'00 

4 

3.084ir*ni 

p.2fl07=*33 

5.4431P*33 

• 1 

3.37r 4F*0l 

a .9 = 4 7E *00 

6. 760F= *00 


sp=ri=s 


- viLC FPACTICNS — 

- 

SP = C l = S 


. MOL^ Reactions -- 


= - 

I. i4-»Qr-oi 

4 . 3RS0 = -0 1 

4.K’7l=-3l 

c _ 

2 ,n\ 40=-0l 

4.=7l7F-0l 

4.9069E-01 

4 

27PK-01 

1. 82 3'’C-C1 

9,4*‘77F-02 

4 

4. It 43b -3*. 

R.46<,6E-32 

l.8ft24C-02 

4 * 

39C-31 

4 .ORRO^-Ol 

*.527l=-Ol 

w ♦ 

:.9i3o=-oi 

4.S717F-01 

4.9069E-01 

4? 

1. 76*’.3»--36 

'.2*rpF-07 

1 .2A5PE-07 

J? 

l.Ol 3d=-3ft 

■».2843 = -38 

2.3ftl3=-09 

V4- 

2 .R04i=- 

S.9S<,3‘'-06 

3.2667'--0ft 

4- 

’. 7 1 S3F-D* 

2.4739F-C* 

3. 9704E-07 

45* 

S9= - 3ft 

'J. 7 7 RAC. 3^ 

6 .39 I6c_3(. 

M2 * 

1 . A= n= -0* 

4.H9<. 3F-3ft 

9.-»20RF-07 
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TABLE 1.- Continued 


pj -20N/m^ 


PI = 2,OOPfOl N/SO-v, 

USl » F.O0E*O4 M/S5C 

PI a 2.005*01 N/SO-M, 

USl a 5.40P+04 M/SEC 

XH2 = 1,00 

- 3.QG 

XH2 a V.OO 

XH5 = 0.00 



MOVING swnrK 

STANOING SHOCK 

R55L5CT5D SHOCK 

D 

1.8731E*03 

2. 1184P*.04 

3.08845*04 

T 

4.60615*31 

7.45685*01 

1.05715*02 


1.36315*01 

7.4467P*C1 

7. 34735 *01 


7, 9593C*09 

5.4193P+02 

6.6605P*02 

A 

1.08025*01 

1. 67Q9E+01 

2.21385*01 

s 

2.6256P*0f) 

2.83505*00 

3.02235*00 

7 

2.9323P*00 

3.81P1E*00 

3.976*5*00 

GAMF 

8.40145-01 

9. a 1465-0 1 

1. 16505»00 

•J 

3. 5273P+31 

6.45385*00 

7.99635*00 



MOVING S^OfK 

STANOINC SHOCK 

P55LECTE0 SHOCK 


2.28895fJ3 

2.45215*04 

3.8770E*04 

T 

4.95 79E+01 

9.43l7E*0l 

1 .55375*02 

RwO 

1.39765+01 

6.^61*5+01 

6.24665+01 

-i 

3. 45095+02 

6.29615+02 

8.15245*02 

4 

1.1585E*01 

2.06115*01 

2.71865*01 

S 

2.74945+00 

3.0095E*C0 

3.14825*00 

7 

3. 1 5885*00 

3.96245*00 

3.99485*00 

GA"*E 

8.569SF-01 

1.136 7C+0G 

1. 1909E*00 

U 

3.81165*01 

8. 12955*00 

1.10025*01 


SPFf !«S 


PRACTIi'NS 


SPPf IPS 


mole F&AcncNs 


M 

H4> 

H’ 


?. 17«>AP-01 
3.6Alie-Cl 
3. 1 7'^4P-31 
7,42675-07 
2.S7M5-06 
3. 3377r-0ft 


4. 75776-01 
4. 84665-02 
4.7576P-01 
2, 305SP-C8 
1 .3305P-06 
7. 7217E-06 


4.OT0PP-01 
5. 09695-03 
4.9705E-01 
9.73095-11 
7.0478C-08 
2.04475-07 


e - 

3.66855-01 

4.9*2*5-01 

4.99355-01 

H 

2. 66305-01 

9. 80045-03 

1.2997F-03 

H* 

3.66845-01 

4.9525E-01 

4.9935E-01 

H’ 

3. 68365-07 

3.70945-10 

5.4373E-13 

H- 

2.12775-06 

1.38995-07 

e. 38845-09 

•J7* 

2.87925-06 

3. 62635-07 

1 .63905-08 


PI a 

2.005*01 N/SO-M. 

. USl » 5,20**04 M/sec 

XH2 * 

1.00 

Xh5 * 0,00 



MOVING SHOCK 

STANOING SHOCK 

PE5LECT59 SHOCK 

P 

2.02815*29 

2. 29AA5 +04 

3.47685+04 

T 

4.81915*01 

8. 28195 *01 

1.29635+02 

8Mn 

1. ISPSE+Ol 

7.09795*01 

6.7712C+01 

H 

3.20045*02 

5.8*456*02 

7. 391RC + 02 

\ 

1.11945*01 

1.38285+01 

7.4779C+01 

s 

2.487lFfOO 

2, 9803E+00 

3,09075+00 

7 

3.04405*00 

3.91145*00 

3.99055+00 

Gfi«5 

0.52645-01 

1.35945+00 

1 . 18695*00 

U 

9.66735*01 

7. 16476*00 

9.51605*00 


SP5C15S 


• MOLE FRACTIONS — 


5- 

3.42975-01 

4. 88605-01 

4.99005-01 

H 

3. 14055-01 

2.26365-02 

2.39155-03 

H * 

3. 42975-01 

4, 89685-01 

4. 08805-01 

H7 

*.30815-07 

3.C464E-09 

5.2166E-U 

H- 

2.37535-O6 

4. n042E-07 

1.79186-08 

H2* 

3.14435-06 

1. 1 121E- 06 

4, 8688F-08 


PI » 

2.005*01 N/SO-M, 

- USl • 5.605*04 M/SFC 

KH2 * 

1.00 

XHE • 0,00 



MOVING S^OCff 

STANOfNG SHOCK 

REFLECTED SHOCK 

D 

7. 3*5 35*0'> 

2.5925E*04 

4.28325*04 

r 

*.10895*01 

1.08276*02 

1.82356*02 

RMO 

1.4090E+01 

6.01196*01 

5.87706*01 

H 

3.71 385+02 

5. 7436E*02 

8.93926*02 

A 

1.2011E+01 

2.24995+01 

2.94716*01 

s 

7. 81776*00 

3.06305+03 

3.19816*30 

1 

3,27615+00 

3. 98275+00 

3. 99676*00 

GAME 

8.623P5-01 

1.17395+00 

1.19175+00 

U 

3,9*505*01 

9.278?5*oo 

1.24426*01 


SP'CIF’i MOLE F4&CT1CNS 


c _ 

3.8981C-01 

t. 97036-01 

4.99886-01 

M 

2.20976-01 

4.33216-03 

8.310*5-04 

•« + 

3. 89515-01 

4. 97036-01 

4.99586-01 

«2 

2,39775-07 

3.84006-U 

9. 22176-14 

H- 

1.84035-06 

4.00716-38 

5.33496-09 

H2 + 

2. SEOTP-O** 

1. 17885-07 

6. 77166-09 
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TABLE I.- Continued 
-20N/m^ 


PI = 2,00^f01 N/SO-M, 

. USl » 5*B0Er(K M/SEC 

PI = 2, 

, 30Er3l N/SO-M, 

r USl » 6.20E+04 M/SEC 

XM2 s 1.00 

XHE 3 0.00 


X«2 = 1, 

.00 

XHE e 0.00 


MOVIMG SHOCK 

STANHING SHOCK 

REPLECTEO SHOCK 


“OVING SHOCK 

standing shock 

REFLECTED SHOCK 

P ?,f27lP>03 

2.7225=r04 

4.6848Er04 

P 

2. 0858Er33 

2.93696*04 

5.4594F+04 

r 5.267'^F*-0l 

l.23?2Er02 

2.0922Er02 

r 

5.6664Er01 

1. 5490E+02 

2.67236+02 

RH3 1.4133B»3I 

5.S32lErO 1 

5.60l4Ef0l 

RHH 

l.4019Er0l 

4.7490E+01 

5.1091E+01 

H 3.9ft00E*02 

7.2000E+02 

9.74l9Pr02 

H 

4.5461E»02 

8. 13*86+02 

1.1441E+03 

\ U?473E*0l 

2.4153'^rOl 

3.l574Fr0l 

4 

1.3544ErOl 

2.7l49ErOl 

3.5691E+01 

S 2.07'=‘)P*-OO 

3. I104£r00 

3.2401Pr00 

s 

3.0D23Er30 

3. 19276+00 

3.3158E+00 

1 3.3951E*00 

3.990^E*00 

3.9976P+00 

z 

3.63306+00 

3.9959E+00 

3.9986E+00 

GAHE fl.A949E-01 

1. l059FrQO 

L.1920Er00 

GAME 

8.9371E-01 

1. 19096+00 

1.1921E+00 

|| ^,097AE»0l 

1.0460E*0l 

U3783Er0l 

(J 

4.3773F+01 

1. 2903E+01 

1.6501E+01 















E- 4.1092C-01 

A.9883E-01 

4.9970E-01 

p- 

A.4948E-01 

4. 99496-01 

4.99836-01 

H U7fll6F-3l 

2.3481E-03 

5.9194E-04 

H 

1.0103F-01 

1.0273E-03 

3.38946-04 

Hr A.1092E-Q1 

4.9883P-01 

4.9970E-01 

Hr 

4, 4948E-0 1 

4. 9949E-01 

4.99836-01 

A2 l,4741c-0*» 

f .3907E-I2 

2.3403E-14 

H2 

4.0633E-08 

5.0233F-13 

2.60466-15 

H- U5242=-0^ 

I.E465E-O0 

3«8602P-09 

H- 

8. 6060P-37 

8.3092E-09 

2.15526-09 

H2r 2,lfc9AP-06 

4.<‘19ie-08 

3. 48116-09 

H2r 

1 . 3093E-06 

1,00176-09 

1.1987E-09 


PI a 2. 

.OOP+Ol N/SO-H, 

. USl * 6.006 +04 H/sec 

XH2 a 1. 

.03 

XHP a 0.00 



MOVING SHOCK 

standing shock 

REFLECTFO SHOCK 

P 

2.7041E+03 

2.8376F+04 

5.08416+04 

T 

5.4595E* 01 

1.3891P+02 

2.3793F+02 

RHO 

1.41 16F + 01 

5. 11456+01 

•.3442P+01 

M 

4.2599E+32 

7.6637E+02 

1 .0582E+03 

A 

1. 2978E+01 

2. *692P+0l 

3. 36756+01 

S 

2. 93896+00 . 

3.1533E+00 

3.27976+00 

z 

3. 5l47Pr03 

3.9942E+00 

3.9982P+00 

game 

8.7926F-01 

I.IB97E+00 

1.1921F+00 

u 

4.2383P+01 

1. 1690E+01 

1,5173F+01 



• mole FRACTJCNS 





c _ 

4. 3097'’ -31 

4.9927P-31 

4.99786-01 

H 

1 .3R06F-01 

1,46146-03 

4.3935E-04 

H + 

4.3097*^-01 

4.9927E-01 

4.9978E-01 

H2 

8. 2732=-08 

1.03236-12 

7.1279P-I5 

H- 

1.19236-06 

7,39026-09 

2. 85996-09 

H.? + 

1. 7493E-06 

1.92866-08 

1.95526-39 


PI a 

2.006+01 N/SO-M. 

> USl a 6.406+04 H/SEC 

XH2 a 

l.OO 

XHE > 0.00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

o 

3.07146+03 

3.0142F+04 

5.79176+04 

T 

S.9374F+0I 

1.7122P+02 

2.97506+02 

RHO 

1.3B08E+01 

4.4208P+01 

4. 86826+01 

M 

4.842‘^E+02 

8.6163F+02 

1.23226 +03 

A 

1.4202E+31 

2.85476+01 

3.7660F+01 

s 

3.064SF+00 

3. 22966 + 00 

3.35046+00 

1 

3.7463^+00 

3,99686+00 

3.9989F+00 

CAME 

9, 1 70^6-01 

1.19UP+00 

1. 1921F+00 

J 

4.51326+01 

1.40616+01 

1.7818P+01 


F- 

4.6614C-01 

4.9O59F-01 

4.9907E-OI 

H 

6. 7723P-02 

3, 1144E-04 

2. 6686 6-04 

H + 

4.6614C-01 

4.9959F-01 

4.9987E-01 

H2 

1. 6244P-38 

6.R320F-J3 

1.0643E-15 

H- 

5.5044F-07 

4.43776-09 

1.6210F-09 

«2 + 

B.7655F-07 

0.71O5E-O9 

7.7350E-10 
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TABLE I.- Continued 


Pj - 20 N/m^ 


PI * 2.00=*01 N/SO-M, 

USl = 6.60F+04 M/SEC 

PI * 2.00F4-01 N/SO-P. 

USl » 7.00E*0^ M/sec 

XH2 = l.OO 

XHP = 0.00 

XH2 = 1.00 

XHE a 0.00 



MOV INC, SnnrK 

STANDING SHOCK 

PEFLECTEO shock 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

0 

1.2«Oir*.03 

3.04P4C+04 

6.0347c»04 

p 

3.6307E+03 

2.9244F >04 

6.0883F*-04 

T 

6.3061F+01 

1. 87^0F*02 

3.2749F+02 

T 

7. 6238E+01 

2.1955c*02 

3.8507C4-02 

HPq 

1.3A3lF*0l 

4.0936F»0l 

4.6078F*01 

BHr> 

1.1994F+01 

3.3431P+C1 

3.9533E+01 

■4 

S. IAOO«=+0? 

9. 0g78E»O2 

1.3199F*03 

M 

«.79l<^E*02 

I.0038F*O3 

1 .4909F+03 


1.5251C+01 

2.0881E4-01 

3.9513r*Ol 

A 

l.B383Ef01 

3. 2343P»01 

4.2848E*0l 

s 

3. l2f^E4-00 

3.2650C+OJ 

3. 3832^*00 

S 

3.2363E*00 

3.3373E^OO 

3.44 66E«>00 

1 

3.R480E»00 

3. 0074F*00 

3.9991F+00 

z 

3.970SE+00 

3.9Q86F^30 

3.9994E*00 

OA«E 

‘5.F847F-01 

1.1914F»00 

1. 1921F»00 

GA«E 

1.1U3E»00 

1. l920E^dC 

1. 1921E»00 

U 

4.644l5*0l 

l.S223C*^0l 

1 .902f e»oi 

U 

4.8782E*01 

1.7469C4-01 

2.1209F»01 


SOPf TFS 


' MOl E FRACTICNS — 


SP6CI6S 


' MOLF FPACTICNS — 


F- 

4, 8:?6r-Dl 

4.9947E-01 

4.9989F-0I 

e . 

4.96296-01 

4.9983F-01 

4.9993F-01 

M 

3.948fi‘'-02 

i . 53436-04 

2.13916-W4 

H 

7.4176E-03 

3.4105E-04 

U3969E-0A 


4. 83’6F-3l 

4.99676-01 

4.99896-01 

H*- 

4.9629F-01 

4,99935-01 

4.9993E-01 

H2 

4.6<^45b-09 

4.f774F- 13 

4.80545-16 

HZ 

B. 7950F-M 

1.8742E-14 

1.13335-16 

H- 

2,90386-07 

3 .‘300F-09 

1.21616-09 

H- 

3.3770E-08 

1,39125-09 

6.50755-10 

HZ*- 

4. 9208F-07 

^.83966-09 

5,20926-10 

H>* 

7.0904F-08 

1.4724F-09 

2.4622F-10 


Pi » 

2.30F+01 N/SO-M 

. USl » 6.80FfO4 M/SEC 

XH2 « 

1.00 

XHF a 0,00 



MOVING SHprK 

STANOING smock 

PEPL^CTFO SHOCK 

o 

3.4463F»03 

3.0?l3P*'n4 

6. 1433F*04 

T 

6,8454Ff01 

2.3381F>C2 

3.5746P*-0? 

qMP 

1.2B23E+01 

3. 7345F«.Cl 

4.2972P>01 

M 

5.4eilE+0? 

9. 5747F*02 

l.4073F*03 

A 

1.6642Ff 01 

3.1l'=2'*0l 

4. 1283F*01 

s 

3. l831FfOn 

3. 30CBPf0C 

3.4164C«.00 

I 

3.9262F*00 

3.99B IP *00 

3.9993=^00 

gamp 

l.03C5E»33 

1. 191 7=>00 

1.1921F*00 


4.7665P*0l 

1.6341E+-01 

2.0l95F»0l 


SPEC IPS 


' M,1L= FP ACT ICNS -- 


c. 

4.9060F-01 

4.9976E-01 

4.9991E-01 

H 

l.3BJir-C2 

4. B539F-04 

1 .719SF-04 

H » 

4.9050P-0 1 

4. 9976E-CI 

4.O991F-01 

H? 

P.1917E-10 

1 .4624E-13 

2. 26236-16 

H- 

1. 1497'- -07 

2. 3162E-09 

8.9284E-I0 

H2 + 

2.1295P-07 

3. 7<»07E-09 

3.5457F-10 



TABLE I. - Continued 


• 50 N/tn^ 


t»l s 6,30^^01 N/S3-H, 

usi = a.ooe:*c 3 »«/sec 

PI a S.00P*31 N/SO-M, 

USl s 6,03F*03 M/SEC 

XH2 a 1.00 

XWF a O.OC 

X«2 a l.OO 

XHC a 0.00 



'^unr.K 

^T4N'MNG •>l-nCX 

PEFlECTen SHOCK 


MnVlMO SW616K 

STANDING SK>CK 

REFLFCT=0 SH06K 

0 

1.063‘*e*01 

2. l«76P*Cl 

*=.36126 »0l 

r> 

2.42936* 3) 

7.7877=401 

1.5114F432 

f 

?.fl40c»00 

3.3*69P400 

4.7l53E*a0 

T 

4.8672E40O 

6.6122=400 

7. 81846*00 

gun 

3.<9?3JC430 

6.5476*= »00 

1. 13706431 

«nn 

5 .POO’c*oo 

l.l’94=40l 

1.89115*01 

M 

2.r745e4C0 

3.4576F400 

4. 9356F 400 

H 

6. \ OOOf 4 00 

7. 341 3c*oc 

9.80936*00 

4 

1.6^32f*01 

1.9212c*00 

2.13726400 

& 

2.16566400 

2.437S=40C 

2.58656400 

<> 

1.049‘iS*00 

l.O»ll£+0C 

1.06716*00 

s 

I . 1 063E4 33 

1.11326*00 

1.13426*03 

t 

l.OOOOEfO.) 

1.000JE400 

l.OOOOE 400 

1 

.1.00036*03 

1,00975*00 

1.0222F400 


31 


9.Afl706-0l 

r.AHE 

9.66526-91 

3.95246-01 

8.3739F-01 

M 

2.2663r*00 

1.3533^400 

1.19396*00 

•> 

3.65196*00 

1. «6?9640C ‘ 

1. 3149F400 


SPFCT6S 


• K1L6 fo ACT rCNS -- 


SPPC16S 


• H‘3L“ FRACTH3NS — 


e.. 


3. 47175-34 

5.2741C-26 

c . 

9.90426-2* 

1.9746?. IT 

1.79786-l.v 


1 , 9497- -1 3 

7. 785lf:-39 

3.61 326-05 


O.2O3R6-0* 

T. 34395-03 

4.3506F-02 

M4 

7.9«27=-48 

*.23386-3^ 

4.803ie-26 

-*4 

o, 79776 .75 

1.9167P-17 

1. 749*5-14 

H3 

1 .omoi" n)f) 

1.00006400 

9. 90966-01 

M2 

f'.OOOie-oi 

9,92446-01 

9. 5649F-01 


1.44 186-43 

1. 1063F-40 

1.4340=-33 

H- 

1 . 39796 -4Q 

2.03996-21 

6.98476-19 

M2 4 

2. 093 T*- -4 9 

3.60UC-3* 

4.'»l046-2’ 

H24 

2.07156-24 

“.8999F-19 

4.90306-16 


PI « 

S.OC*-*'-! K/S'-** 

. U31 * S. V. 

4C3 *'/SFf 

Pi a 

6.00=401 N/S9-M. 

USl a 7.00F403 M/SEC 

i«2 « 

’.O' 

X‘^6 a J.Jv 


XM2 a 

1.00 

XMF a 0,00 



vOvING S^nCK 

STA4*3I'jC shock 

REPlFCTfO SM-3CK 


'4rvf\r. S“'’c«( 

STAKlINf. SMOCK 

6FFlECT=n SHOCK 

r 

l,6743E4^rfl 

4,4*5 1= *01 

9.6851=401 

D 

3.337?C4CI 

1.28556402 

2.2066F402 

f 

7. 7' 33?* :o 

4.9211=433 

6.5442=403 

T 

f ,3921 P* )v3 

7.85946*00 

6.6650=400 


4.52546 + C'* 

9, )504=*0C 

1.4755=401 

9 MO 

6.4; 796*90 

1. =944=401 

2.4076= 401 

-4 

2.9?9*6*30 

6. I ’2 5= 400 

7.2162E433 

tf 

# .M02=409 

I. 304 7= 401 

1.2789=401 

A 

l.907’«-*00 

?. IT9IF 40C 

7.4)«6=400 

A 

2. 165S = 4 33 

2.5937=400 

2.7133F403 

S 

1 .QTA .>5400 

1,0522=400 

1, 1010= 403 

S 

l,l’33F4r,n 

1. 14=7=4CC 

1.17006400 

7 . 

1.93306*;) 

1. 3)33=433 

1.0329C40) 

1 

1,0019=400 

1.02= 7=400 

1 .057BF403 

9A-F 

9.93506- 01 

o,64fl2F-0l 

9, 03fi3=-Jl 

V.'^F 

9. If 986-91 

9. 32=75-01 

8.100=6-01 

»J 

2.94716* 3''- 

1.4752=433 

1 . 3126=430 

1 

4.3* 3’= 430 

1 ,iP47F 400 

1.23095 *00 


SP*C16S 


MinP 66 AC M CMS — 


SP=Ct=S 


• M3L= epACTlONS — 


e . 

i.8^4>=-n 

4,8 7/1 

I.U775-I7 

F- 

1912=-19 

2.1905E-14 

6.9(3396-13 

A 

7. 34 30= -9 7 

9. 4 a 7 4 = - c= 

=. 7435F-93 

M 

1. 53nr- 37 

S. 31355-02 

1.09335-91 

H* 

1. -»4 39= -10 

* ,4707C-2t 

l.0702'=-l’ 

M* 

7,0l56=-lo 

2. 1344F-14 

6. 73076-13 

M7 

l.3330"*33 

0 , on<nr.Q| 

o,<J424--Jl 

M7 

0.965J6-31 

=*.49nfcr-oi 

8.9367C-31 

H- 

1 . 358J=-i#v 

^ .6*5 *0=- 

1.7V736-21 

M- 

7.8212r-**3 

7.03?3r-l8 

5.08816-16 

M2* 

1. 1I'*3'-11 

1.=iJ37C-’5 

). 73476-19 

H24 

1.7=196-’) 

= .6P3I = -17, 

I.'831=-14 
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TABLE I.- Continued 


Pi 


SON/in^ 


N/Sn-M. 

USl = ft.00«'»03 «/SPf 

0) s S.OOI^^OI M/SO-M, 

USl » l.oOP*C^ M/SPC 

XH2 s 1.3D 

Xwc 3 o,nc 

XH? * 1.00 

XMC 3 0.33 



‘^ir'vr-JG 

STaNf^TNG «iHnCK 

opri PCT^n SHOCK 


MOV IMG S^^nCK 

STAKOIng shock 

reflectco shock 

P 


2.0^?*^^ *02 

3. 2422^*02 


7.lo03?*0l 

4.73«ftE*G2 

6.7396^*02 

T 

7. :o 

H. 743 3^*00 

0. 3340^*00 

T 

».30‘^96f 00 

1. )14 ic+oi 

1.36896*0I 

Q 1 n 

f- . 1 

2.2n*ict0l 

3. U04Ff0t 

»MO 

H. 1 332F*03 

If 401 

6,0ft49F*0l 

H 

3025^4-0'' 

1.3313C4-31 

l.636lF*0l 

M 

l.24.^)rfni 

2.142SF401 

2.5290F*0l 

A 

?.<*7llc*-00 

2.767^C4,og 

2. 

\ 

2.6764P03 

• 3.12206*00 

3.2ft89?*00 

«; 

1 . 1 *= OOr fOO 

1. 161 O?*.00 

1 . 2 ioor»oo 

S 

, 1.210>E^03 

1.2671F*00 

1. 3329F*00 

7 

l.Ol 2'-=*-0C 

7F*0C 

1.1049? ►OO 

7 

1.0<>4>?*33 

l.lft??=*03 

1.23996*30 

r,n'*e 

'!.';an=-o! 

ft. I‘=fl34-0l 

ft. 1302F-01 

OA«r 

ft. 11 33?-01 , 

8. 13496-01 

8.1619F-01 

11 

5.3«5<nP*03 

1.42 33*=03 

l.2592^»30 

11 

4.A ■»0'»F*i30 

1.3-»49c»oo 

1.264864.00 

S'>FCT*-S 




$p=c i^s 



' • 







e. 

7. 734K-’ ^ 

u:n6E-i2 

3.o^6ft‘=-l2 

c • 


*». 98996-11 

3,1359F-n 

H 

?.^»?7lF-3? 

1.232flF-0l 


H 

1. ’0?8'*-0l 

3. 03196-01 

- 3.9692E-01 



1 .33b5e-l? 

a.7433?-l2 

'A*- 

3,l43ft?-l3 

•7,79436-n 

3,3h4Se-lO 

M? 

0, 7«43^-0l 

‘I. 7472C-CI 

ft. 0490C-01 

M7 

ft. 7922''-0! 

4.91916-31 

6.l30ftS-3l 

H- 

n,e4Tie-*>o 

*’.*'1 ’8=- U 

1.1127C-14 

u- 

1.0ft’7C-16 

l.49-30r-13 

7.9897E-13 

H’* 

1. ^A**!*:- 1 7 

2.4ft14P-l4 

2.24846-13 


''.2300--1S 

1.09846-12 

7.0331E-12 


01 « S. 

, 00®*31 N/SO-H, 

. USl « 9.33C03 M/SFC 

PI B 6 , 

.006*01 N/SO-H 

. USl « 1.10E*04 M/SEC 

XH? a 1. 

.30 

X«F « 3.00 


XH? . 1. 

.00 

XH6 s 0.00 



•MOVING SMO'K 

STANOIf.G SHOCK 

ftEctfCTF.n SHOCK 


«rV!NG S«OC< 

STANDING SHOCK 

BEFLFCTcn SHOCK 

n 

5. 7269F* vl 

3.23J2*=*0? 

4.74786*02 

t> . • 

8. 812>F* 31 

4.66846*32 

. 9.2237F*32 

T 

7.793OF + 0.: 

9.47036 *00 

l.00546*Cl 

F . 

8,74*76*03 

i.Q74 16*01 

l.l3096*ni 

9HQ 

7. 1 1 33 

3.3lftftP*3l 

4.04196*31 

9ur) 

9.1 6*7F*00 

-4,9394F*0l 

4. 1733F*01 

H 

l.O41ftE401 

1.7 nor *01 

2. 05486*01 

■ « 

I.5l8lF*3l 

2.4170 6^01 

3.0633F *01 

\ 

2, 672? 6f-00 

2.93516400 

3.09006*00 

A 

2.7n73F*03 

3.3201F*CC 

3.50126*00 

s 

1.1883C*0T 

l.2?236*0C 

l.2*43F*00 

s 

l. 2575F*33 

1.’157E*03 

l.3554r*J3 

z 

1.03446403 

l.llft7£*0C 

1. UftlF*00 

1 

1. 1 3036*09 

1.?644F*oO 

1.32126*00 


A.2177F-31 

8. 1293F-01 

n. 1339F-0I 

G&HC 

B. 07296-01 

ft. l64ftc-oi 

9.20446-01 

u 

'.B816F*00 

1,39“76*00 

1.25676*00 

U 

r. 46136*00 

1. 39336*00 

1.29976*00 

SPFCI6S 















c_ 

2.ft351E-14 

1. 19736- 11 

6.14766-n 

p. 

1.9T266-12 

3. 77966-10 

1 .2365E-09 

H 

4. 84996-02 

2.17206-01 

2,37076-31 

H 

1.97306-01 

4.06916-01 

4,86236-01 

H* 

2. 79646-14 

1.16926-11 

4,10966.11 

H* 

1.9237--12 

3.69616-10 

1.23896-39 

H2 

9. 3354E-31 

7.R7806-01 

7.12136-01 

«2 

9.17706-Cl 

6.04C9F-CI 

5. 13776-01 

H- 

6 , 3777 c - 1 8 

1 .4743E-14 

1.17726-13 

<4- 

9.30736-14 

9.6 442F-13 

4.34836-12 

H2* 

4.9340F- 16 

2.9545F-13 

1.50796-12 

32* 

7. 99436 - 14 

9. 3148F-12 

3.3424F-11 
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TABLE I.- Continued 


Pj - 50 N/m^ 


PI » *.ooe»oi N/so-M, 

nsi * i. 20 F*o« M/sec 

PI « 5.00P4-31 N/so-M, 

USl = 1.40E*0^ M/SEC 

XH2 « l.OO 

XHF « 0.00 

XH2 » 1.00 

XHF = 0.00 



MOVING S^^CCK 

S’’AKniNG SMOCK 

REFL6CT60 SHOCK 


HO/tNG SHOCK 

STANHING SHOCK 

REFLECTED SHOCK 

D 

i.o^9ie»o? 

9.0206^*02 

1. 22266*03 

p 

1.46216*02 

1.5004**03 

l.9855E*03 

T 

0.1314F*00 

l.l36tF*0l 

1.19316*01 

T 

9.81656*00 

1.2584E*01 

1.32956*01 

R«n 

1.0157^*31 

5.9454E»0l 

7.2588F*01 

PHn 

1. 20186*0) 

7.84006*01 

9.22956*01 

M 

1.7^14F*01 

3. I3A6E*C1 

3.63046*01 

■4 

2.40846*01 

4.31616*01 

4.94706*01 

A 

2.89<)2F*00 

’.5291EP03 

' 3.72996P30 

A 

3.13486*00 

3.9937c*00 

4.2587E*00 

S 

1. 2884C*0ft 

1. 3577EPCQ 

1.41156*00 

S 

1. 36706*00 

1.48046*00 

1.53286*00 

1 

1.141?E*00 

1.33S6E«>00 

1.41166*00 

T 

l.2393F*00 

1.5208**00 

1.61806*00 

OAMF 

8.0623E-01 

8.2082S-01 

8.26046-01 

GAME 

ft. 07786-01 

8.33446-01 

8.43126-01 

•1 

SPECIPS 

P.2245e*00 

U4074EP00 

1.33716*00 

II 

9.7579E*00 

1.49836*00 

1 .46066*00 








E- 

7.8222P-12 

1.4094F-C0 

4.22536-09 

6- 

6. 7091F- 1 1 

1. 37926- C8 

4. 19146-08 

M 

2.4833P-JI 

5,0?48F-01 

5.83176-01 

H 

3.8620F-0! 

6 .84886-01 

7.63966-01 

HP 

7.7U8F-12 

l.3flOOF-09 

4.14156-09 

H* 

6. 6227F-U 

1. 35576-08 

4.12966-08 

H2 

7.5170F-01 

4.97*26-01 

4. 1683F-01 

H? 

6.13R0*-0l 

3.15126-01 

2.3603E-01 

H- 

4.7f lAt’-lS 

4. *6396-12 

1.68266-11 

M- 

5. 8297P-14 

6.U19F-11 

2.10366-19 

H?P 

1.1517E-13 

3.3068F-11 

1.0062«-10 

H2* 

9.2310F-13 

2.9565F-10 

8.28806-10 


PI « 

5.00**0l N/SO-M. 

*ISl 

* 1.306 *04 M/sec 

PI • *.oo**oi N/so-M, 

USl 

■ 1.506*04 M/S6C 

XH2 » 

109 

Xwe 

* 9.00 

XH2 • 1,00 

XME 

• 0.00 


p 

MOVING S^OCK 
1.25306*02 

standing shock 

l.'l8lO**03 

R6PL6CT60 SHOCK 
1.5777F*03 

o 

MOVING S^OCK 
1 ,6067F*O2 

STANDING SMOCK 
1.85926*03 

REFLECTED SHOCK 
2.4487E*03 

T 

9.48286*39 

!. 19636*91 

l.2583**0l 

T 

I,013’’6*01 

1.32586*01 

1 .41396*01 

RHO 

1.11216*01 

6;93C9E*0l 

8.29906*01 

PHD 

1.28496*01 

8.6382**01 

9.9979E*0l 

M 

• 2.08836*01 

3.*'0*4**0l 

4,26l0**3l 

M 

2.7525*»0l 

4,9*»llF+0l 

5.6921**01 

A ’ 

3.0147**00 • 

3.7"27**OC 

3.90Ol**OO 

A 

3.2609F*0J 

4.25936*03 

4.58526*09 

S 

l.3265F*00 

1.4228**00 

l.4708F*00 

S 

1.40966*00 

1. 54006*00 

1. 5972**00 

? 

1. lRfl7**03 

1.4246**00 

1.5108**00 

1 

1.29496*00 

1.6234**99 

l.7323**00 

GAME 

8.06606-01 

8,26386-01 

8.33276-01 

GA"F 

0.O96O*-Ol 

8. 42916-01 

8.58416-01 

'J 

8.9948**90 

1.44586*00 

1.39136*39 


1.051S**01 

1.5 466* *00 

1 .5543**00 


SPFCI*S 

6- 

2.41836-11 

- fOL*’ FPACTICNS — 
4.61196-39 

1.34156-38 

SPFCIES 

6- 

I.t*^5*-ID 

- **OLE -*RACTICNS -- 
4,056I*-0B 

1.37996-07 

H 

3. 1679F-01 

5.94C7E-01 

6.76266-01 

• M 

4.5554*-3l 

7.68606-01 

0.45436-01 

H* 

2.3852*-ll 

4. 52776-09 

l.3l79*-00 

H» 

1.6354F-10 

3.99786-08 

1.3640F-07 

M2 

6.0321F-OI 

4. 0393F-C1 

3.2374 c-Ol 

M2 

5.4446* -31 

2.32306-31 

1.54576-01 

M- 

l.7899*-14 

1.79066-11 

6.U55E-11 

H- 

1.6448F-13 

1,94705-10 

7. 1379E-10 

H?* 

3. 4B64* -1 8 

1 .C633*-13 

2.97566-13 

H2* 

2. 17226-12 

7.77626-10 

2.30376-09 
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TABLE I.- Continued 


Pj -50N/m^ 


PI a 

5.00^*01 N/SO-M. 

USl « l.60F*04 M/SfC 

PI * 5.00P*0l N/SO-M. 

USl » 

1.80E*04 M/SFC 

XH2 = 

1.30 

XMF a 0.00 

XH2 = 1.00 

XMF « 

0.00 



MOVING SHOCK 

STANDING SHOCK 

ftEFlFCTFO SHOCK 


MOVING SHOCK 

STAKOING SHOCK 

REFLECTFD SHOCK 

p 

1.926TE*02 

2.2541F*03 

2.9693'*03 

P 

2.452?F*0? 

3«1068F*03 

4.3024E703 

T 

1.04K9F* 01 

1.40409*01 

1 .5300F*0l 

T 

1.10859*01 

l.6740E*01 

2.3914F 431 

OMO 

l.3603E*0l 

9.277 3F*0l 

l.0493F*02 

PHO 

l.4R74F*0l 

9.5866E*01 

9.00686*^01 

u 

3. 1203E*31 

5.6696E*0l 

6.5325F*0I 

H 

3.925Kr*0l 

7.18740*01 

8.5892F401 

\ 

3.3O05S*00 

4.5639F*00 

5.01726*00 

A 

3.6730E*00 

5.5665E*0C 

7.4042E400 

s 

l.4542F*00 

1.*OIOP*00 

1 .6631F*03 

S 

1 .‘^488EfrOO 

l-7222c*00 

l.7985F*00 

z 

1. 3*’49E*0n 

1. 7307E*00 

1.8495F*00 

z 

1.4873F* 33 

l.9360F*00 

l.9975F*00 

GAMF 

8.11 9AE-01 

8.4T10C-01 

e.8954F-0t 

GAMF 

B.1026F-31 

9.5613F-01 

1.1476F*00 

11 

I.1270r*01 

l.6559E*00 

1 .67949*00 

U 

1.2764E»01 

U9ft26E*03 ' 

2.5221F*00 


SOEC r 5 

c. 

>, 6733F-13 

U24«oe-07 

S.0854F-OT 

F- 

I.6758F-39 

2.9322E-36 

4.3461E-34 

H 

5.233FF-01 

fl. 44406-01 

9. 18636-01 

H 

4.5529F-01 

9.66 94E-01 

9.9745E-01 

H* 

7,6?77F-10 

1 .233PE-07 

5.8411F-37. 

H* 

I ,659«6-09 

2.89UE-06 

4.3449F-04 

H2 

4, 76149-01 

1.5‘-60F-01 

0. 1367E-02 

H4 

3.4471F-01 

3.3056R-02 

1,68026-03 

H- 

4.0924F-13 

f .1230E-10 

2.82149-09 

H- 

2,18079-12 

U0373E-08 

5.40726-07 

H2* 

A,f*A9F-l2 

2.02356-C9 

7.2562^-09 

•17* 

U8396C-U 

2.1412E-DB 

6.64736-OT 


PI * 5.0C?*ai N/SQ-M. n%\ » l,70F*<K M/SfC 
XH2 a 1 .00 XWF a 0.00 


MOVING S-^OfK STANOING SHOCK REFlFCTeo SHOCK 
o 2,ISl^e*0? 2.^7«0P*n3 3.5S17F*03 

T 1.07d6?fCl l.5063F*0l l.7583P»Ol 

RMO 1.4280F+31 9.6573Ft0l l.0358Ff>2 

M 3.K110F+01 6.A098F+01 7.A195F401 

A 3.‘'282*^*00 a.9A84E*00 5.8S10F*03 

S l.«00^^*0'5 l.662<»FfC0 1.7305^*00 

Z 1.4191E*30 U8309c*OO l.9557E*00 

SAMp 9.1483F-01 8.0<»32E-Ol 9.9558^-31 

U l.20l9f*01 1.7796P4-0C 1.9155^*00 


SPcriFS holF FRACTIONS 

E- n.l3T2 = -lO 4.6353F-0T 6.l<»70F-06 
H K,90Tir-01 9.1233F-01 9.7733F-31 
H* 8.0^17F-1C A.^025E-07 6.1291^-06 
H2 A.09;9 p- 01 3.T62AK-02 2.26«5F-02 
M- 9.P57lf-13 2.128KE-09 2.0725»=-08 
«2* 9,5283^-12 5.7102F-C9 3.fl573E-08 


PI • 

5,30'*31 N/SO-M 

. USl * l.90F*04 M/S6C 

XH2 a 

1.00 

XH9 a o.OC 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

2. 7375E4D? 

3.50386*33 

5.09346*33 

T 

1.1420F+01 

2.02166*01 

3.07879*01 

PHO 

1.53726*01 

8.70766*01 

8.22249*31 

u 

4. 36376*01 

7.9838FA01 

9,8244F*0t 

A 

3,8273F*0i) 

6.70R6F*00 

7.9547F*00 

s 

1. 59049*00 

1. 7763E*03 

1.84999*30 

z 

l.5594F*00 

l.9R879*00 

2.0121F*00 

GAME 

B.2754F-31 

I.U94F430 

1.32159*00 

'1 

1. 3®0'^6*01 

38589*00 

3.1017E*00 


E- 

3.4249F-09 

2169F-0S 

6.3452E-03 

H 

■'.1740'= -01 

9.9415F-01 

9.8697E-01 

H» 

3.3949F-09 , 

'. 2122F-05 

6.3448E-03 

H2 

2.8260F-01 

5.74179-03 

3.29546-04 

H- 

4. 69599-12 

1 .03069-07 

3.7492E-06 

«2* 

3.4614E-11 

1.4731E-07 

4.1681E-06 
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TABLE I.- Continued 


- 50 N/m^ 


PI 3 e,OO ?*01 N/SO-M, 

USl 

« 2 . 00 E *-04 M/sec 

Pi * S.OOPfOl N/SO-M. 

USl = 2 . 2 oe*o 4 H/sec 

XM 2 s l.OO 

XHF 

= 0.00 

XH 2 = 1.00 

XHP s 0.00 



MCVl^tG SMOCK 

STANHING shock 

R6FL6CT60 SHOCK 


MOVING S«OCK 

STANPING SHOCK 

R6FL6CT60 SHOCK 

0 . 

3.037^F*02 

3.a4B<>F«03 

5. 04546*03 

P 

3.679SF*02 

4,«903E*O3 

7.25006*03 

T. 

l.l70<>e*Ol 

2.5245E^0l 

3.9l70P*0l 

T 

1.2403F*Ol 

3.36206*01 

4.06446*01 

RMO 

l.576Se*0l 

7.6233PfOl 

0.14546*01 

PMn 

1.61756*01 

6.74566*01 

8.42456*01 

H 

4.3253F*.01 

B.B077E *01 

1.0981F*02 

H 

5.0107P+O1 

1. 05796*02 

1. 32706*02 

A 

3. 9042F+ 00 

7.5631F*00 

0,23776*00 

A 

4.3919^*00 

8.0697^*00 

8.74336*30 

s 

l.6A9Sf+00 

I.B211F*00 

1. 08906*00 

$ 

1.7543F*00 

1. 89206*00 

1.95766*00 

7 

l.634qt«.Q0 

l.99<Jfi6*00 

2,04356*00 

Z ’ 

1.70366*00 

2.0309F *00 

2.11976*00 


<J.2Bl3P-ni 

1. 13316*00 

9,30746-01 

GAMf 

8.47936-01 

9.54816-01 

0.87326-01 

It 

l.4240F»0l 

2.94706*00 

3.41456*00 

II 

1.56016*01 

3. 76906*00 

3. 72676*00 


SPFC I^S 


. M0L6 FRACTIONS -- 


SPFCIfS 


• MOl 6 FR ACT IONS -- 


6- 

*^.3023 = -09 

8.77035-04 

2.0004C-02 

6- 

3. T445F -00 

1. 5442F-02 

5.6589F-02 

H . 

7.766 0P-O 1 

9, 972«6-Cl 

9.«98ie-01 

H 

0. 5493=-31 

9.6092F-31 

0.86716-31 

H* 

7.2474C-09 

5.77606-04 

2.00036-02 

H* 

3, 725'F-O0 

1, *4416-02 

5.65866-02 

HP 

2.2332C-01 

9.0975F-O4 

1.63756-34 

H2 

l.l«97r-oi 

1 , 94775-04 

8. 19976-05 

Ho 

i.02i4r-n* 

8. 00176-07 

8.40696-06 

H- 

4.06l6r-ll 

*,96915-04 

1,69936-05 

H2* 

6.5l2Se,i 1 

9.47695-07 

9,46306-06 

H2* 

2.40346-10 

6.66045-06 

2,01896-05 


PI « 

5.005*01 N/SO-M, 

USl « 2,10**04 M/SCC 

PI » 5.00**01 N/SO-M. 

USl • 

2.306*04 M/S6C 

XH2 » 

1.30 

XHP » 0,00 

XH2 » 1.00 

XM6 - 

3.00 



MOVING SMOrK 

STANHING shock 

P6FL6CT60 SMOCK 


MOVING S^OCK 

stanoing shock 

R6Fl6CT6n SHOCK 


3,3‘'l’F*02 

4,?094=*03 

6.5692r*03 

P 

4,0190F*02 

4.9974F *03 

7,8*26F*03 

t' 

l.2l9lP*oi 

2.99*-l5*0l 

3,022*P*Ol 

T 

l.3345E*3l 

3.63416*01 

4.2643**01 

RHO 

1.60475*01 

6.9896*: *01 

8.2726F*01 

PWO 

1.60766*01 

6.72466*01 

6. 50416*01 

u 

5.31035*^1 

9.6664‘**3l 

1.2U5F*02 

H 

6.3'0l‘’*0l 

1. I*50F*02 

1 ,4437F*02 

A 

4.17535*00 

7. “0636+OO 

P,4734F*00 

A 

4.6673P*00 

8.2894F*00 

9.00526*00 

s 

1.70155*00 

1.05075*00 

1 , 92306*33 

S 

1,00706*00 

1.92546 *00 

1.99126*00 

7 > 

1,7133P*00 

2.0101F*00 

2,0774F*00 

7 

1, B734r* 30 

2.06?IP*30 

2.1654**00 

GAME 

0.3503F-OI 

1.03276 *00 

9.0415F-01 

G/ME 

R.7132P-01 

9.2266F-01 

8. 78216-01 

'1, 

l.497je* 01 

3.43395*00 

3.5927=*O0 

‘J 

1.639Rc*01 

3.92036*33 

3.01066*00 


SP*r I=S 


• M'0t6 F® ACTIONS — 


sp'cirs 


- MfiLF FRlvCTirNS — 


p- 

1.5757P-0P 

5, 33606-03 

3 ,737**-02 

c . 

1. l0>i:^-07 

3.04066-02 

7.64656-02 

H 

0.3266F-OI 

9, 09006-01 

9.2512^-01 

M 

9. 3243r -01 

9. 39CIC-0I 

8.4697P-01 

A** 

1. 5657'--O0 

5.33646-03 

3.7373*-32 

M* 

1.09026-07 

3.0405C-02 

7.6460F-02 

HP 

1.4734*-Ol 

3. 2467F-04 

1. 09746-04 


6. 7565*-G? 

l.*636*-04 

6.43806-05 

H- 

1 

2,06876-06 

1.29306-0' 

H- 

1.3443F-10 

9. 34316-06 

2.03446-05 

HP* 

l. 223 *r-ic 

3. 19736-C6 

1 .4943F-0' 

H»* 

5, 2956:*-n 

1 .06 )7*-05 

2.48066-05 
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TABLE I. --Continued 


- 50 N/m^ 


01 r 

5.006*31 N/SO-M, 

, USl = 2.43**04 M/S6C 

XH2 = 

1. 00 

XW* = 0.00 



MCVINO S"nCK 

stanoing shock 

RFFLECTCD shock 

0 

4.3654P+32 

5.2633**33 

8.2144F*33 

T 

1.443lF*0l 

3. 85906*01 

4.43066*01 

RMO 

l.*548F*01 

6.5307F*0l 

0.3766F+OI 

H 

6.90365*01 

l.2*=43**02 

1 .5606* *02 


5.1181F*00 

a.* 193F*00 

9.25126*00 

S 

1.8587F*33 

l.95Q5E*00 

2.02636*33 

7 

1.9457**00 

2 '. 09776*00 

2. 2133F*0G 

GAMP 

9.329P*'0l 

8.99^56-01 

8.72756-31 

•1 

1.7073**01 

4. 07416*00 

3.8862F*00 


<5PFC!P$ MOLF FoaCTIONS 


6- 

*. 225*F-07 

4.6773*-C2 

9.6467C-02 

M 

9, 720'»f-01 

9.0534F-01 

e. 04976-01 

H* 

5.2152F-37 

4.67716-02 

9.64616-02 

H2 

2.79286-02 

9, 5628F-05 

5.12 756-05 

H- 

5. 3443*-' 3 

1.2)326-35 

2.26536-05 

H2* 

1 , 5418F-09 

1.3981F-C5 

2.82706-05 


PI * 5.00Ff01 N/SO-M. USl = 2.60£*-04 H/SPC 
= 1.33 XHF = 0.00 


*«nvIMG STANOIAjr, smock PEFteCTeO SHOCK 

0 5.03l'^E«-02 ^.9068F«-03 7.4500E+03 

T 2.3344F*0l <*. ISEi*:E*01 4.6418F*01 

PHn 1,23 7A‘^*-01 5,4083E*01 6.9505f»-0l 

H 8.06SftF*31 l.4^8^F+02 1. 77706*02 

4 A.88K?E*00 fl.8945r*00 9.6352F+0O 

5 1.9477Pf00 . 2.03^KE*00 2.1053F+00 

1 1.9Qfi7«'*00 - 2.17A5 p*0C 2.30916*00 

".AMg 1.16606*00 8.7197E-01 8.66136-01 

IJ 1.8170F4-31 4.16056*00 3.93036*00 


SP6CIFS MOt'’ FR4CTTCNS 

F- 1. 5078f-04 B.U49E-0? 1 .3393^-01 
H 9.O9Q1P-0J 8.37636-01 7.3Z07B-01 
H* 1.60’»6f-04 3.U46F-02 1. 33926-01 
H2 7.8604F-04 4.3798F-C5 3.1111^-05 
H- 4.0748F-08 1.4348E-05 2.23356-05 
H2* 5.9515F-08 1.7273E-C5 2.8763F-0« 


PI * 5.00F*0l N/SO-H, USl « 2.*0F*04 M/SFC 
XH2 = 1.00 XH6 a 0.00 


moving S^^OCK ST&N0ING SHOCK PEFLECT60 SHOCK 
o 4.7041E*02 «,1879F*03 8.0163^*03 

T l,670^r*01 4,0409Ff0l 4.5535F*Ol 

PMO 1,415*C*01 6.0119F»01 7,7843c*0l 

H 7.476lF*Ol 1.3*5216*02 l.6720«=*02 

A 6.0340P*03 8.7134F+00 9,4597F*00 

S 1.90676*00 1.99726*00 2,06486*00 

7 1.98926*00 2.1355F+00 2,2616^*00 

GA«6 1.09*66*00 8.7984*^-01 8.6896F-01 

(I 1.76646*01 4.1698F*00 3.9210F*00 


SPFcics ^'aLF fractions 

F- 7.2735C-06 t.3«l0c-02 l.l57?c-oi 
H 9.94576-31 8.7289F-01 7.68476-01 
H* 7,2691^-06 6. 36076-02 1.15726-01 
H2 5.4182F-03 6.8426F-05 4.0139P-05 
H- t,0903F-09 1.367IF-C5 2.3158F-05 
H2* 8.5134F-09 1.6196F-06 2.9430=-05 


PI « 

5.30**31 N/SO-M. 

. USl s 2.736*34 m/SFC 

XH2 . 

l.OO 

XH* » 0.00 



MOVING SHF»CK 

SFANOING SHOCK 

P6FL6CT60 SHOCK 

9 

5.3707F*32 

4. 7449F*03 

7.0930F*03 

T 

2.41686*01 

4.23606*01 

4. 72916*01 

8M0 

1, 139RF*31 

4,98586*01 

6.3597F*01 

M 

8.6764**01 

l.54a06.*02 

U 88576*02 

A 

7,319?**00 

9.08316*00 

9,81846*00 

s 

1.9822**00 . 

2.0746P»oO 

2.14416*00 

1 

2,00246*00 

2.22046*00 

2.35846*00 

GAMF 

1.1373F+03 

8.66916-01 

8.6433F-01 

*1 

1,86786*01 

4, 15886*00 

3.9438F*00 


SPFCIFS “OLF FRACTIONS 

F- 1.3984F-03 9.93326-02 1.52036-01 
« 9.9701F-01 8.0127F-01 6.9587F-01 
H* 1.3983F-03 9.93296-02 1. 5202^-01 
H2 1.92866-04 3.4004F-05 2.46896-05 
H- 2.3876*^-37 1.48656-3* 2.1641F-05 
H2* 2.5464r-07 1.8179F-05 2.8246F-05 
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TABLE I.- Continued 


Pj • 50 N/ 


PI * 5. 

.00=+01 N/SO-M, 

USl » 2.80E»04 M/SEC 

PI s 5. 

,00F*01 N/SO-M, 

. USl * 3.00E»C4 M/SEC 

XH2 » 1. 

, 30 

X^iF = 0.00 


XH2 » 1. 

,00 

XME = 0.00 



MOVING S“OCK 

STANniNG SWQCK 

OEFL6CT60 SHOCK 


MOVING SHOCK 

STANDING SHOCK 

reflected shock 

0 

5.73A9EA02 

4. 7773E^03 

7. 0522F»03 

o 

6. 56-S46f02 

5. 3323E+03 

7.7290F+O3 

T 

2.7A6 3E+0! 

4.40?2P*31 

4.6290PA3i 

T 

3. 1927E»-01 

4.65436K)1 

5.0647E+01 

RHO 

1.0381EV01 

4. 7889F+01 

6. 0579F+O1 

«M0 

1. 0D15E*01 

4. S335E*0l 

6.0336E«01 

H 

o.3l28F*0l 

1.654«F»02 

2.0040E*02 

M 

l.0668E*02 

1.8943E+02 

2.2754F>02 

& 

7.4563E*03 

9. 2A3flP*00 

1.0026«*-0l 

A 

7.6845F»00 

9.7489P+00 

1.05226+01 

s 

2.GI2BE+OG 

2. 1093P *00 

2. lfl08P*00 

S 

2. 06 72E*00 

2. 1 7575+OC 

2. 2512E+00 

7 

2.0U6F+33 

2.2663«*03 

2.4112E+00 

z 

2.06O5E^00 

2.3703E«-00 

2.5295E+00 

5AM 6 

1.0063F+00 

8.63Q9E-01 

0.635OF-OI 

GAMf 

O.0202F-C1 

0.6161E-O1 

8.6413E-01 

u 

1.923^Pf0l 

4. 1739F+00 

3. 9734F»00 

•J 

2.0529F+01 

4.25876 *00 

4.0824FfOO 

















6- 

^.8335^ -03 

1. 176TE-01 

l,T058?-3l 

c- 

2.46475-02 

1.5626E-01 

2.0939F-01 

H 

9. P825C-01 

7. 64316-Cl 

6.597ae-oi 

H 

0. 50676-01 

6.8743E-01 

5.8U7E-01 


5.83346-03 

l.l 766F-01 

1.70576-01 


2.464 7F-02 

1. 5625E-01 

2,09386-01 

H’ 

7. 8862=-35 

2.75816-05 

2.3l3«e-0* 

H2 

3,l48fff-05 

1 ,94076-05 

1.40685-05 

M- 

5.7964r-07 

1. 55316-08 

2.1419C-05 

M- 

1. 5940=-06 

1.7367E-0* 

2.18945-Of 

M2f 

4.5958^-07 

1.9705E-35 

2.33915-05 

H2* 

1,77135-06 

2.2409F-05 

3.0142E-05 


PI s 5. 

.OOP+Ol N/SO-M 

. USl « 2.90E+04 

M/SEC 

XH2 * 1. 

. 00 

XHF a 0.00 



MOVING SHOCK 

STANDING SHOCK PEFLFCTFD SHOCK 

o 

6.13315+02 

5.00056*03 

7.30 766+03 

T 

2.9964F+ni 

4.6273F+01 

4, 9426 E+Ol 

QMP 

l.0093E»0l 

A.7^7«p *01 

5.98926*01 

p| 

9.9771E+01 

1.7709E»02 

2, 1350F*02 

A 

7.5539E+03 

9. 50P8F + 00 

1.02646*01 

S 

2.0435F+00 

2.14296*00 

2.2163E*03 

7 

2. 02806*00 

2. 3168F+0C 

2,46866*00 

GAMF 

9.3900E-01 

8, ‘2226-01 

P.63‘ 15-01 

ij 

1.08636+ 01 

4. 2098r*00 

4.02185*00 


Pi a 

5.006*01 N/SO-M. 

USl « 3.20E+04 M/SEC 

XM2 • 

1.00 

XH5 s 0.00 



MOVING SHO>‘K 

STANDING SHOCK 

reflected SHOCK 

p 

7,A704E*02 

6.21535*03 

0. 8974E +03 

T 

3.49025*01 

4,90976*01 

5.3227E*0l 

RMO 

I.C160E+01 

5.0935E+01 

6.2833E+01 

M 

1.2128F+02 

2. 16045*02 

2.5803E+02 

A 

7.9937E*00 

1.0256F*01 

1. 1079F+01 

s 

2, 1 192F*00 

2.24106*00 

2.3213B*00 

7 

2.10665*00 

2.48546*00 

2.6604F*00 

GAMF 

8.6908E-01 

8.6203E-01 

8.66745-01 

I) 

2.1933F* 01 

4.38085*00 

4.2233F+00 


SPFCICS ^'aL6 FFACTICNS 

E~ U3*^74r-o2 1.3(78F-Cl l,a788F-0l 

» <^. 7220^-01 7.2#>38F-0l 6.2018^-01 

H* l.3874''-02 1.3673F-31 1.8987E-01 

H2 2.2952E-C5 U675<^c-o5 

-t- l.067<)c-0t 1.6^36^-05 2.1615^-05 

M2f l.l902«=-06 2.08C7F-C‘‘ 2.9177E-0* 


SPPCI=^ mole CHACTIPNS 

F- S.0637P-C2 1.9533E-01 2.6828E-01 

H fl.9BT0=-0l '.0930E-01 5.0339E-01 

5.0637c,02 1 .9532F-01 2.6827E-01 

M2 I,9I*3^-0« 2.A1A4F-C5 9.9383F-06 

M- 2.6122F-06 1.8970E-05 2.2176E-05 

M2* 2.935AC-06 2.5473E-05 3.1351E-05 
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TABLE I.- Continued 


Pj -50N/m^ 


PI = 5. 00*’+3l 

ll^il = 3.A3P*C4 M/S5C 

PI = 5*00P+01 N/SO-M, 

USl 

= 3.aOP*OA M/SEC 

XH2 = l.OO 

XHP S o.oc 

XM** = 1.03 

XMF 

» 0.00 



‘'OVI'IC. SHOCK 

stanjing shock 

rfflfcteo shock 


MOVING SHOCK 

SrSNOlNG SHOCK 

reflectfo shock 

D 

•)? 

7.2«^f 1C03 

1.0349FO4 

p 

1.0**35E»-0? 

9,883‘»E»03 

1.3867F+04 

T 

3.7205P+01 

5. It30e+Ol 

5.5923P*0l 

T 

4.0397FMD1 

5. 4744Ef0l 

6.l7^3Pf0l 

puf) 


5.41*^ lE+Ol 

6.6070P+31 

our* 

1.1184F«-01 

ft.05l4E*0l 

7.23456*01 

l-l 


2. 44H2'' + 02 

2.9122F*02 

H 

1.7393rf32 

3.0834E+02 

3.6484E*0? 

\ 

fl.31 oTCfOo 

l.0‘»<3 IP fO 1 

1. 16‘»9F*0! 

A 

8.9014F+CC 

1. 193TF+01 

1.3017P+01 

s 

2. 1 730P* DO 

2. 3040r*00 

2.3‘>24P»00 

S 

2.27*'>P*00 

2.4416P*-00 

2.5383E*33 

7 

2.1727C4-00 

2.6092F+-0Q 

2. a009f «-0G 

r 

2.3249F»00 

2.8773F*00 

3. 1039F + 00 

OAMF 

R.E623r-0! 

0.6425P-O 1 

0.7385*' -01 

GAHF 

8.483«E-0! 

0.7235E-OI 

8.8399F-01 

(1 

?. 33PQF» Cl 

4. S24OE+0C 

4. 3989*'+00 

U 

?.63O0F*C1 

4, 8731 E*00 

4,81156*00 

















p. 

7.P<.g2C-02 

2.33«2F-Cl 

2.55985-01 

p- 

1. XOTflP-Dl 

3.3495E-31 

3.P569F-01 

H 


*'.32'^0r-01 

4.27995-01 

H 

7.2043P-01 

3.9006F-C1 

2.0858P-OI 

M *• 

7. 94q2P-02 

2.3352E-C1 

2.8597F-01 

H* 

1.3978P-31 

3.3494E-31 

3.5568P-01 

H’ 

U343<)s-0S 

l,03l5F-05 

' 4.8797F-06 

H2 

7.6944P-05 

5, 15C9E-Cf> 

2.0684E-O6 

u. 

3. 51 76P-34 

1 .<D595c-05 

2. 1665P-05 

H- 

4,8957C-0*‘ 

1 .9196F-05 

U7861P-05 

H2* 

4.025lF-n6 

2.7fl37P-C5 

3.2550E-05 

H2* 

5. 835fp-06 

2.92*2F-05 

2.96075-05 


0 1 * 5 , 

»OOP*Ol N/SO-H 

. USl a 3.60F*C4 M/SP.C 

PI » 5. 

.306*3) N/SO-M. 

. US) a 4.00E*C4 M/SEC 

XH2 > 1 . 

.00 . 

XHC a 0.00 


XH2 a 1. 

.00 

XHP a 0*00 



MOVING SH-*CK 

stanoing shock 

reflectfo shock 


MOVING SHOCK 

S7AN0ING SHOCK 

reflectfo SHOCK 

0 

9.51«oc+or 

B, 5252P*03 

1.2013F*04 

P 

I. IP |9P* 33 

1. 13®3F*04 

l.590l®*04 

T 

3.9l*-56*01 

B,4lPlP*0l 

5. 8742'= *01 

T 

4.25l0E*0l 

5,9448P*0l 

6.5081F *01 

our) 

1.08216*01 

'. 74226*01 

6,9343® *01 

oun 

1. 1 539F*31 

6, 3227F*3l 

7.4840F+JI 

H 

1.5343P*02 

2.7553'-*02 

3.2602P*O2 

M 

1.8935C*02 

3.4234Ft02 

4.0549F+02 

A 

fl.649lP*3C. 

1. n53F*0l 

l,232?®*3l 

A 

9.31036*00 

l.25®9P*0l 

l.3785F*3l 

S 

2.22306*00 

2. 3‘^37F*00 

2.4647P*00 

s 

2. 33C0E* 00 

2. 41086*00 

2.6133F *00 

7 

2.2459P4-03 

2.7402P*00 

?.9491F*03 

1 

2.4096F*C0 

3.0204F*00 

3.264tF*00 ■ 

GamF 

8,‘;n49F-0l 

8. 4772F-C1 

8. 764f c-Ol 

GAMC 

8.4777C-31 

0, 78396-01 

8.9441F-01 

t» 

2.4841P *01 

4, ‘■3786*00 

4,5923® *00 

0 

2.777PE*0l 

5.0736F*0C 

5. 07746*00 

sppcrs 















c _ 

1 .39496-01 

7.7014C-01 

3.21066-01 

e. 

1.7000E-01 

3. 3797F-01 

3.8740F-01 

H 

■».3l Dr-Dl 

4, 5948C-01 

3.5^23E-Ol 

H 

6. ®999- -01 

3.2422P-31 

2.2517F-31 

Hf 

1 .0948P-31 

2.7015F-01 

3.2186F-01 

Mf 

1. 7030F-01 

3. 3786E-CI 

3.8739E-01 

H2 

l.33’9P-3S 

7.39886-36 

4.57836-06 

H? 

5.9705P-06 

3.4243P-06 

1.64226-06 

H- 

4. 2833F-04 

1.9078C-C5 

2.0213E-05 

M- 

5. 3577F-36 

1.7582P-05 

1.4741E-05 

H2» 

*’ .0005P-OA 

2.9153P-05 

3. 1046P-O5 

H2* 

6.52156-06 

2. 8033E-05 

2.50396-05 
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TABLE I. -Continued 


■ 50 N/m^ 


PI = '5,OC‘'*Ol N/SO-M, 
K»2 » l.OO 


USl = 4 . 20 e*C 4 M/SPC 
XHP a 0.30 


P| 

XH 2 


«i.O0P*01 N/SO-M, 

1.00 


USl * 4,60P*0^ M/SFC 
XHF = 0,00 


p 

T 

^ 

S 


0 AM c 
<1 


^nviNG S^nrK 
l.306SF»00 
4 . 40 ?flc«- 3 l 
1. lfl73E*-0l 
2.08'»4F*-0? 

2.3847r»00 

2 . 4 qfl 4 P *03 

P. 4326 «'-nl 

?. 92 A 3 *=* 0 l 


S 7 AA'OfA/G SHHCK 

1.2<)‘»1F*C4 

ft.?277f:*0l 

■'.■»*(42Cf02 
1 . 32 nE* 0 l 
?.57<)7? *00 
3.lft60P*Q3 
8.8t20*=-0l 
*i. 3034 c *00 


PEFLECrCO SHOrx 
1. 01OOF*O4 
6.afl70P*0l 
7.6711F*0l 
A. 4829 *= *02 

I .4ft4flc*01 

2.6fl70F»OO 
3.4260^*00 
9. 0938^-01 
5.3420^*00 



**ovrNc SMor< 

974\OfNr, SWOCP 

PEPLECTFO SHOCK 

p 

l.*=733c*03 

1.43156*04 

2. 3085F*04 

T 

4,6934F*01 

6.8895c *01 

8.0144c*0l 

pnn 

1. 24* 7e^*0l 

6.83816*01 

7.6892c*0l 

H 

?.5036'’*02 

4.5537F*02 

6.44536*02 

A 

1.0’67F*0! 

1 .47406*01 

1 .7l26'*3l 

S 

2.49766*00 

2. 71986*00 

2.8418F*00 

7 

2.f^49'»F*00 

3.46326*00 

3,746I'*03 

GAmF 

8.*=l34f-Cl 

0.1174C-0I 

9.7698F-01 

•J 

3.2 166?*C1 

*.3'’236*00 

6.2037F *00 


30 PCTPS 


FPArTirNS 


9 ppf !*■*; 


fractions 


e , 

1,0949c -01 

3,*831F-01 

4.16266-01 

H 

‘.01 )0'-01 

2. ‘3356-Cl 

1. *.7446-01 

M*. 

1.O949C-01 , 

3. *8306-31 

«*.l‘25C-0l 

^2 

4.6544C-36 

2.15756-36 

8.33726-07 


* .6604^-06 

1. 837"-C5 

I.U77F-05 

H2* 

'.33”»0f-36 

2.5629C-35 

?.3360«-35 


H 

H* 

•*2 

w. 


4 . 8710 '-)! 
2*5644'-01 
2 .’»'» 32'-06 
•. « 040'-06 
■’,“ 3 ** 7 r-o* 


4,2’*5lF-Ol 
I,5476f-J| 
4.2250**-Cl 
6,4?60'-07 
0.431 3F-C6 
I . 7643 F- 0 * 


4.6612F-01 

4 . 7732 e -02 

4.6612P-01 

9.4724F-38 

3.37436-06 

P, 6288'-04 


PI » 

5.00F+01 N/SC-M, 

. MSI > 4.436*04 

H/S6C 

PI « * , 

,OOP*Ol M/S3-*Xi 

USl » 4.R0F *04 H/SFC 

X«2 s 

1.00 

XMC 8 0.00 


XH 2 s 1 , 

.33 

XMt * 3.33 



Sh'^CK 

8TANi'IM0 SMOCK P 

cFLFCTcn SHMCk 


MpvrMo 

STANMINO shock 

R'FlECrFO SHOCK 

0 

1.41‘»26*0'' 

1 .4593c *94 

2.3496C*J4 

0 

i,7ur** )■> 

l.»J79r*04 

2.59S6F*04 

T 

4. C49*e *oi 

*. 817‘C*ri 

7,3622'*Ol 

T 

4. 8‘<64F * 31 

7. 3099**01 

9.0210C*01 

9M0 

l.2in’r*ol 

6.*’3‘'36*01 

7, 754^c*^^| 

•mr* 

U 2'^l4**0l 

6.R5^7»-*Cl 

7.4287C *01 

4 

7.’9oie*c2 

4. U 1 8c *02 

4,94' 5**02 

u 

?. 7258** 3i 

4.P652E*02 

b.3323c*32 

> 

, I.0309c*0l 

1.3943' *C 1 

1.57.39**01 

& 

1.07356*01 

l.*697**0l 

1. 9l91**0l 

s 

7.44C6F*33 

7.A49TC *03 

2 . 7445 c *0 3 

S 

2."^55F*90 

2.7^75F*00 ‘ 

2.9177**00 

7 ■ 

?.5920r*0C. 

3.3144c*oc 

3.5902'*00 

7 

2, 701 4** 33 

3.6C'7T*oo 

3.8732c*0O 

OA»E 

q,4gc TC-ol 

8.967’F-OI 

9, n66c-3| 

%A-r • 

8 . 5 3 7 4 * - 0 1 

9. 3t4 I'-Ol 

l.054ic*00 

It 

8 , 07C‘* * 9l 

6, ** C.51: *oc 

*. 72 36**00 

•1 

36??c* 31 

f..24?8C*33 

6.9379F*33 


SP*T 
c . 

2.2 8‘0'-91 

- M'TL* F3 rtf T 

3.9*‘3‘-Ql 

4, 4294C-01 

spfrrcs 

F - 

2, 8^51C- 31 

• MOL' FPAfTIGNS — 
4.4561C-31 

4.83646-31 

H 

c.45!9c-'^l 

« 2.0i^ic-0l 

1. I'-UC -01 

M 

4,32P3C-'*.l 

1.08766-01 

3.2726'-02 


?. ■'H39C- 3’ 

1. 9442C-31 

4 ,4293*-9l 

•1* 

2. n3'3^ - 31 

^,4'SIC-Ol 

4.8363F-31 


3.60'»3C-l • 

\, 24O3F-06 

3.38C1E-07 

M? 

2. 1012 c 

■», 734l*-07 

1.4527E-08 

H- 

5. 137fic_^f, 

l.-’5'^3F-35 

7.363<c-36 

-1- 

^ 3 C- 0 * 

* .STR2E-06 

1.4258C-06 

-l>* 

7. 3 7**c«n* 

2,2073r-C’ 

l.4839*-05 

-• 7* 

51 77 c- 36 

1 .? 748'- 35 

3.635’*-06 
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TABLE I.- Continued 


Pj • 50 N/ 


PI = 5.03f+31 N/S^-v, 

USl * 5.03^*04 M/S^f. 

oi = K.oop+oi N/sn-M, 

USl 

= *,40=«-04 M/SPC 

XH2 = 1.00 

XHC r 0.00 

x«;> = 1,00 


= 0.00 



^unr< 

STtNOlNO SWPCK 

PPftfCTtO SwoCK 


Wt'^VlNC, 

S^A^^'31^'; SHOCK 

»EFLPCT£D SMOCK 

D 


1.0842Pf34 

2.9105*=*04 


?. 1 79*ir*-0‘» 

2.30ftftr*34 

3.6499F+D4 

»■ 

4, 9«»04!: + 01 

7. P403?+0l 

l.C664F«-0'‘ 

r 

*. 2300CO1 

9.Sft7«F«-0l 

1. 5400c»02 

■jwn 

l.?O27?*0l 

6.7<>0ft‘“+3l 

4.0336C+31 

OMO 

l.324iFfOl 

6.13»‘P*01 

S.S437F*0l 

H 

?.9«7S?*02 

*’.3ft<nF+02 

6.6301c»C2 

U 

X,44*»9F«- 3’ 

6. 2^4»Cf02 

fl.l0l4F»02 

A 

1. 1 11 7Pf 31 

1.‘46{,c*01 

2. I029c*0l 

A 

1.1930F*01 

2.O35ftE»-0l 

2.7018=f0l 

S 

2. <'14 3*^ >00 

2.ftS3ft^frOC 

2. 0923*^ *00 

S 

?.734ir*33 

2.973ftE+33 

3.1235r*oo 

7 

2,ftnf :iR«.03 

3.73O0P ►OO 

3,ft<'ft^F>00 

7 

3.n7')EfC0 

3.0230E4-00 

3.9874c*00 


ft. SfttS7r-01 

9.7044C-31 

I.l42l=»35 

OA«F 

9.6^‘6ie-.31 

I.loi9r*oo 

1. IftSSF^OO 

M 

3.‘’072P + Pi 

6. 7CP2r*'C0 

fl.0463F«-00 

•J 

3. 79«^3F >01 

ft. 1903C»0C 

l.0ft9flF*0i 


SPfC I = S 

e. 

3,09'ftr-oi 

• MOL? pOAC’^in^S — 
4,6ftior-oi 

4.934 7P-01 

S»'‘‘CI^S 

p . 

^.*837C-0l 

. t'Ol^ FOACTinNS — 
4. 9019F-01 

4.9943C-01 

-» 

3.ftOft2?-Ol 

t. .<3’o3P-02 

1.33S9S-3? 

w 

2.ft3?4=-0l 

1 .9*‘29F-02 

3.l47fE-03 

H ► 

3.09S8*-ni 

<•. lOF-Cl 

4.9347F-01 

Mf 

3. ftft37>'-3l 

4.931ftf--3l 

4,9ft4ftF-0l 

H9 

1 . 5/ Iftr-O* 

^ ,4-»ftOc-0ft 

1.0724F-09 

H2 

*^,9535^.07 

3,426»F-C9 

7. 93345-12 

4- 

ft, 3927<'-30 


3.** 14C-07 

4. 

4,«2Vft=-0£ 


4.B134C-39 

u> + 

7.'!?itQ=-36 

ft,oin«‘'-ce 

l.0364c-0f 

W?f 

A, 449Af -0^ 

l,*Sft7F-C4 

9.4261P-08 


PI = 5.30C+01 N/Sn-M. 

USl 

s ft, 20^*04 H/S^C 

PI « ',00ft *01 N/SO-M, 

USl 

» *.ft0E^04 M/SCC 

<H2 * i.OO 

XHC 

s 0.33 

X«? * 1.00 

XHF 

* 0.00 



MOVING S-'^'CK 

STANniNG SMOCK 

rfflfcteo shock 


MOVING S‘J'’»'“K 

stanoinc shock 

rfflfcteo shock 

D 

?.0194«">0? 

?.1534Cf04 

3.2755ftf04 

D 

2. 3452'*03 

2.4440F»04 

4.0227Cf04 

T 

5.1273C*31 

fl.577,ic*ai 

l,2939c*02 

T 

P.A44ftE'01 

l.086ftF*02 

1.7991F402 


1.3103F+01 

ft.ft20ftC+Cl 

t, 3793F»01 

oun 

l.332bF*31 

S.6777F*0l 

5.E0l3'f0l 

M 

3. I99ft$f0? 

F.fl236F ♦•02 

7. 3474F+02 

M 

3.70B7C+C2 

6. 71t4E*02 

8.8705F»-02 

A 

l.lftl4C+3i 

l.fl437F*01 

2.4614C»01 

A 

1.2374C+31 

2.2’94«=;ci 

2.9246F+31 

S 

?.6’3ftP+00 

2.9lft9CtOC 

3,04lf'=*00 

S 

2.7957F+00 

3. OS'^'-c+oo 

3. 171 iFfOO 

7 

3.0354FfC3 

3.ft49'5Pt33 

3,9773'*33 

7 

3.^ft24£^00 

3.96Oftr*O0 

3.9919F*00 

OA'**F 

ft. 4024^-01 

l.0293'+OC 

1, 1799P*00 

GA»*F 

fl,7009F-0l 

1. lft44F»00 

1.1910F«.00 

U 

ft,6‘^l4'f01 

■». 342«Et00 

9.430ftF*00 

U 

3.93BU»0l 

9.2664ft»00 

1.2252=*01 


SPt'C s 


• HOtft FPAC^TCNS — 


SPEC IftS 


' MOLft FftACTTONS — 


p - 


4. ftO'^l'-Ol 

4.9715E-01 

E- 

3.8127ft -01 

4.950ftE-Cl 

4.<J898ft-0l 

M 

3. 30'50?-0 1 

3.R'»ft3F-C2 

'.698"-03 

4 

7.3744ft-')l 

T.0897F-33 

2.3339E-03 

H ^ 

3. ?4ft4r_Qi 

4.80?3'-01 

4.9T'lft=-0I 

H4 

3.ftl27r-01 

4.95J5F-01 

4.989RE-01 

M? 

1. l?’6P-9f. 

?. lft76F-0P 

7.1614C-JI 

H2 

S.32ft6ft-3”^ 

4,f 161C-10 

l.404ftF-l2 

4- 

?.004(,c-o#, 

1.6ft27r-C6 

l.OlUF-07 

4- 

3, 94f-7ft-0f 

2. ll 72F-07 

3.0ft41F-0B 

42 + 

4,9640=-94 

4,0ftb7E-06 

2.7614‘'-37 

M2» 

S.784ftr-0P 

t .2197E-0’ 

4.0547F-08 
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TABLE I.- Continued 


Pj-50N/m^ 


PI * 

5.00C»0l N/50-**. 

. USl » S.eOF^OA M/SEC 

PI • 

K.OOP^Ol N/SO>M 

• USl • 6.20E4^04 M/SEC 

» 

1.00 

XHF « 0.00 


KM2 • 

l.OO 

XME - 0.00 



MOVING s«ncK 

^▼ANOINC S«OCK 

flCFieCTEO SHOCK 


MOVING SHOCK 

STANOING SHOCK 

reflected shock 

p 

2.5l6APf03 

2.«720£ *04 

4.4L47P»04 

fr 

2.873ftp^03 

2.7826E^04 

5*1488F^04 

T 

5.6l82e*0l 

1.2307E*0? 

2.0778F ♦32 

T 

6.0383E^0l 

I.S419F02 

2.6937E02 

Rwn 

1.3382E«01 

;.2S36F«01 

5. 2193Pf0i 


1.3293E^01 

4.«224E^01 

4.8546E401 

M 

1.977’F*02 

7. 1710E4C2 

9.6933F^02 

M 

4.943KEf02 

8.1060E^02 

1.1375E403 

A 

l.2aAlc*0l 

2.4012P401 

3. 1449F^01 

A 

l.394lEfO! 

2.7054pf0l 

3.9557F»01 

S 

2.A560F»00 

3.0823E»00 

3.2172F>00 

S 

2.9793E^00 

3.1678E^OO 

3.2999E»00 

1 

3.3A6Oe*00 

3,'>779F*0C 

3.9943S^00 

z 

3.5790E^30 

3.9934EOO 

3.996 7P^00 

GA'^f 

9.769AF-01 

1. l^78F*-00 

1.191 7F>00 

GA»»E 

8.992AE-01 

1.1B96F»00 

1. 192OEP00 

U 

A.0799€^01 

1.0431EO1 

1 .374OC^0l 

0 

4,3*9lFf0l 

t«2800F^Ol 

1.6399EOI 


SPPCfPS MQLP FQ4CTICNS SP^CieS — — - MOL© FQACTICNS — — 


e . 

4.3244P-31 

4.977?c-31 

4.9929F-31 

E- 

4.4119P-01 

4.98806-01 

4.99596-01 

H 

I.9*l2«‘-0l 

5.56286-03 

1.4216P*03 

H 

1. 17626-01 

2.39346-03 

8.1423E-04 

Hf 

4.3243F-01 

4.97226-01 

4.9929F-01 

Hf 

4.4U9C-01 

4.9880E-01 

4.9959E-0I 

W2 

3.4180«-07 

7. 2372?-U 

3.3021C-13 

HP 

1.3751F-37 

3.50206-12 

3.6602E-14 

H- 

3.3313F-06 

9.66976-08 

2.19086-36 

M- 

2.0C786-06 

2, 78916- C8 

1.2278E-08 

H2* 

S.0271P-16 

2.48136-37 

2.30796-38 

H2f 

3.25236-06 

5.4529E-08 

6.93SBE-09 


PI - 

5.3JF*3i N/50-M, 

. USl « 6.30F+34 

M/SFC 

PI • 

P.OOFfOl N/SO-M 

f USl • 6.406 ^04 

M/sec 

XH2 * 

1.00 

XHF • 0.00 


XH2 • 

1.00 

XHF • 0.00 



MOVING SHOCK 

STANOINC SHOCK REFLECTED SMOCK 


MOVING SHOCK 

Standing shock reflected shock 

p 

2.69276t3‘* 

?.'6852F^04 

4.7882Ff04 

P 

3.0591P»03 

2.8e07E^04 

5.47686*34 

T 

5.8l33FfOl 

l.3852E*02 

2.3o13P702 

T 

6.310SF701 

l,T0336+02 

2.9526E*02 

OHO 

1.3374E^0l 

4, «63l6^0l 

5.37476*3l 

RMO 

1.3133Et01 

4.2083Et0l 

4.64036*01 


4.2963P^02 

7.63'=0E7C2 

1.05196^03 

M 

4.843lEf32 

R.5B396^02 

1.22506*33 

A 

1.33586701 

2.*594F#01 

3.3536P701 

A 

1.46306701 

2.845BE^01 

3. 75lOF*Ol 

S 

2.«l 79Ff 33 

3. 1273F^30 

3.2S826^00 

S 

3.03886»00 

3,206lFtO0 

3.3311E*00 

7 

3.4634F^03 

3. 98f IFtOO 

3.9958F ♦OO 

2 

3.4910F70O 

3. 99 3 06 * 00 

3.99746*00 

GA“F 

8. 86246-01 

1.1864F»03 

1.1919COO 

GA'*E 

9.1890E-01 

1.1908E*00 

1. 1921E*00 

u 

4.2204Ff01 

l.l«88c+0l 

1. 5062P^01 

II 

4.4952E7 01 

1.39976*01 

1.76996*01 


SPFCT^s 

p- 

4. 2254F-m 

' HCLC fractions 
4.98246-01 

4.9947E-01 

SPFriFS 

c. 

4.f 01*5F-3X 

■ molf fractions 

4.9912E-01 

4.9968E-01 

H 

l.5492«=-0l 

3.48126-03 

1.05616-03 

M 

•R. 37066-02 

1.7599E-03 

6.4368E-04 

M* 

4, 7264F -01 

4.9826F-01 

4.9947E-01 

H* 

4.5814F-31 

4.9912E-0I 

4.99686-01 

H2 

2.0l97r-3T 

1.3994C-U 

1.00766-13 

M2 

4.9054E-08 

1.6341F-12 

1.5U9E-14 

•4- 

2.6721=-3fc 

4.4539E-38 

1.6267E-38 

H- 

1.3749F -06 

1.9898F-08 

9.3138F-09 

H2* 

1671F-04 

1.09396-07 

l.l283«-08 

H2* 

■2.33l6F-0^ 

3, UO0F-C8 

4.48736-09 
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TABLE i.- Continued 



.. Pj •SON/m^ , 


or • 

N/SO-O 

« tISl « 6.eOF»CA 

H/SEC 

’oi » 

SiOOOoOl K^S0*«, 

» USl • T.33E4M 

nnfC 

KH2 ■ 

r.oo 

XHF • 0,00 ' 

* « 


liOO 

' KHO • 0.00 



. -• *<cvi«G snnrK , 

STAKf7!NG SI-CCK ' OgFLFCTCp SHOCK 

• ' 

sHori 

STANOING SHOCK REFlECTFO SHOCK 

0 


2.9O69P»0A 

?.T4ll?»04 

‘o 

3.62 39C0 3’* 

‘ 2«99T8f404 

5.9408C*94 

T 

f>.660Se»ci 

1.8661F»0? 

3.2«0OF»O2 

T 

7.P3UOA01 

2.1902^40? 

3.8414C*02 

QHQ 

l.?8ARF*31 

1„0967EaOI 

4.4l85F»0t 

QHn 

|.l'*34o»01 

3.2T03c»0| 

3.8677O*0t 

M 

-5.1^5iro02 ' 

9.064 0EAO2 

1.3126FA0? 

M 

.. ••T796C*02 

1.0019E403 

|.4B70E*03 

A 

I.fiOtP+ai 

7,97O'»»^0l 

3.9357FAJI 

A 

l.S2S2o*OI 

3. 22940 *01 

4.2792P*0l 

s , 

3,0*»80F»0n 

1.242*P*OC 

3.3642KAOO 

% 

3.2396F»03 

3.31430»00 

3.4300«»00 

z 

3.'»9A'*F»00 

3.99A5F*00 

J.9979FA00 

? 

3.9430OO00 

3.99690*00 

3.9986E*00 

r.Awe 

9.SD71F-31 

1.1911FA03 

l.l92|o*00 . , 

CA HO 

UOTARB^OO 

1.19|9F*00 

U19210*M 

li 

A.627?F*Ol 

l.S203E*Ol 

1.889«K»01 • ' 

■' U 

4.96 A4F40I 

1.74390*01 

2«ll6lE*ai 


MHLC FRACTICKS — — ^oc^tes -™ — *»OL' FRACTIONS — 


0. 

4,7?9SO-01 

4.0O32F-01 

4.9974E-01 

c- 

4.9270C-OI 

4.994CO-01 

4.9983E-01 


S. 43960-37 

I.3647F-33 

S.1937F-34 r 

H' ^ 

I.444B0 -02 

8.0924E-04 

3.42i3F-04 

M» ' 

*.729?P-0l 

4. 99320-01 

4.9974F-01 . 

H* 

4.9?T8r-oi 

4.9960F-01 

4.9983f-01 

H> 

U ’’7320-oft 

1.21460-12 

4.93«BO-l9 

H2 

7.4527F-10 

1.41250-13 

I.6793F-1? 

H* 

B. l990'’-or 

l.«2240-C8 

7.07920-09 

H- 

1.49580-37 

7.9267F-39 

‘ 3,9383f-39 

H2* 

• 1.4742F-06 

2.U27P-CB 

3.af5te-09 

H2* 

3.22920-07 

7.3)390-09 

U4807E-09 


01 « 
KHZ ■ 

5.000*01 N/SO-H 
1.00 

USl * 6.800 
XHO « 0.33 

♦04 H/SSC 


'-MnvfNG SH9CK 

STAAOfNf. SHOCK 

RfoifCTon snrCK 

a 

3.4364F»03 

2.91200*04 

5.91460*04 

T ^ 

7.14190*01 

2.32940*32 

3.5513F*32 

OMO 

‘l.?3950*<)l 

3.6ooi«-*or 

^ 4.1655F*01 


5.4«09c*o? 

9.54550*02 

1.43170*33 


1.66BIF*01 ‘ 

3.10830*01 

4.ll43E*0t 


. ,9.1'4’OfOO 

3.278>C*00 

3.39710*00 

> 

3.B82Dre)3 

3.99580*33 

3.99830*00 

GAHF 

l..)C34r*oo 

1.19160*00 

1.1921F»00 

U 

, 4.*»577«-*Ji 

1.634 l*-*3i 

2.0118F*3t 


SPFCfPS MOLC FOACTtCNS 


Cm 

,4, 84830-31 

• 4.99470-31 

4.99790-31 


H 

8,04000-02 

1.0617O-C5 

4. 21015-04 


H* 

4.84800-01 

4. 99470-01 

4.9979F-01 


H2 

4. 53270-09 

5.414QF-13 

3.34426*15 . 

w ' 

H- 

9. 98260-07 

1.1296F-08 

.5.30496-09 

" 

8?* 

7, 74140-37 

1,14590-38 

2.11726-39 

^ • ■* 
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TABLE L- Continued 


Pj • 100 N/m^ 


PI » 1 

•00=^02 N/SO-M 

. USl = 4.00F+03 

M/S6C 

PI » 1 

.00F402 N/SO-M, 

> USl * 6.006*03 M/SEC 

<H2 = 1 

• 00 

XHE = 0.00 

f 


XH2 = 1 . 

.00 

XM4 » 0.00 



MOVING SHOTK 

STANDING SHOCK 

R6F16CT40 SHOCK 


MOVING SHri'*K 

standing shock 

reflected smock 

p 

1.0<36Pf01 

2.1O7AC4.01 


5. 3613^*01 

P 

2.42894*01 

7.75406*01 

1.5167F*02 

T 

Z.Tl-VOF+OO ' 

3. 3*^6qc>00 


4.71*!6P*00 

T '* 

4.8*784*00 

6.64496*00 ’ 

7.96486*00 

9Hn 

• 3.O200F+00 

’ ft.5A76E fOC 


1. 13696*01 

PMO 

*.00006*00 

1. 16366*01 

1.86786*01 

u 

2. 774SC+00 •' 

1.-.5?6E*03 


A.93e?F*C0 

H ' ' 

4.09996*00 

7.33306*00 

9.84166*00 

A ' •" 

1 .6A32P+00 

‘ l.fl2l?c*00 ' 


2. 1 3 766*1)0 

\ 

2.16656*00 

2.45M4*00 

2.61796*00 " 

s 

i,05ioe*oo 

• ■ • r.0527F*00 

- 

1.0692^*00 

S 

1.10924*00 

1. 11664*00 

1.13816*00 

z 

‘KO000F*f)0 

■ 'l.OOOOEfOO 


1 .00006*00 

t 

1. 00006* 00 

1.00284*00 

' 1.0194**00 ' 

r,A«E 


<>.nflioE-oi 


9.68976-0 1 ■’ 

f.AMF 

9.66176-01 

9.0*256-01 

8.44056-01 


■2.7663c*33^ • 



1.1940F*)3 

U 

3.64l*'6*D0 

1.5b5wc*00 

1.33866*00 

sp=f 




" 




' 









c . 

75‘^-Vf' 

‘ 1.55D0F-34 


3.28724-26 

f- 

4 , ?29qc -?e 

1 .4457P-17 

* 2.3151F-14 

H 

UjT-nr-io 

5. lSllf-C9 


2. 55836-05 

H 

A. «;07«c:-r»« 

5. *9036-03 

3.8147F-02 

H* ' ’ 

?. -33 ^7F -<.'3* 

' \3.fl023F-34 ' 


2.88996-26 ^ 


5. 56824-2* 

' 1.38616-17 

2.23174-14 


1. OOOO'" fOO'- 

i;ooccF»oo 


9.999;e-0l 

-12 

9. 99934-O! 

9. 94416-01 

■ ' 9.6185E-31 7' 

H-' • 


'■ '• fc .^szaF-Ai- 


' 1.47526-32- 

H- 

1.15034-29 

2.14616-21 

1..055E-17 “ 

H2* ' 

1. 3S6^‘--'.« 

‘7.33436-34 


,3.97306-27 - 


1.6 1834-26 

5.98485-19 

•8.48494-16^" 


- 




- ' 





PI * 1 

. 004* 0? N/SO-M, 

. USl s 5,004*03 M/SFC 

PI • 1. 

004*02 N/SO-M. 

USl » 7,00F*03 M/S6C 

XH2 - 1 

.00 

XM4 8 C.OO 


XH2 • 1, 

00 

XH4 • 0.00 



MOVING S'-'OCK 

S’fANOlNG S*OCK 

96FL4CT6n SMOCK 


MOVING SmOTK 

STANDING SHOCK 

' w . ' ' N 

PFFL6CT6D SHOCK 

P 

l.67434*:i 

4.45454*01 

9.69724*01 

p 

3.3347r+oi 

l.2697F*02 

2.20694+02 

T 

3%7n034*00 

4.92lSF*00 

6.59llF*00 

T* ' 

6. 1 n 46*00 ' 

7,9910F*00 

' 8.S387F.00 


4.52544*30 

9,fl4854*o: 

1 .47024+01 

RNO ' 

5,4491 F*00 

l.**45F*0I 

2.3572F*0l 

H 

3, 8?064*00 

*. 1 723c*oC 

7. 22414 + 00 

-1 

6;6»69F*00 

1.002)4*01 

1.2831P*0l 

A 

1,90756*00 

2.1‘»99F*03 

2 . 45334*00 

A 

2.37924 + 00' ' * 

2.61B94+00 ' 

2. 77534*00 

s 

1.080^4* 00 

1. 084 7**0C 

1.10426+00 

s • • 

‘ 1. 1 3 704* 03' ' ' 

|.1495F*00 ‘ 

■' t.l743F*00 * 

7 

1.0003Ff00 

l.OCOOF *00 

1, 002?4*00 

T * • 

'1.00136*00 - 

' 1.02226*00 • 

1 . 05334*00 

ijAMf- 

R36J4-01 

9.65444-01 

9,12504-01 

CAMf ‘ 

' o.’P'OlF-Ol 

8 . 397 * 4-01 

8.77E6'-01 

11 

2.9*-?lF*0'3 

1.47866*00 

1. 31904*or. 

II 

4, 347'E* 30 • 

1. *7044*00 

1.30964*00 

SPFC14S 


• MtiLf fractujns 












F- 

1 .13104-20 

4. 12154-24 

7.9784F-19 

e- 

4.91124-19 

' 2.50264-14* 

1.07219-U 

H 

1. <. 4734-07 

4,A«)79r_3*i 

4,387?c-33 

M 

?.*99ftF-03 

A. 33606-02 

1.01246-01 

H * 

1.02'’ 34-59 

3. 82914-2A 

7.503*4-15 

H * 

• 4. 74404 -19 

2‘. *1 384-14 

1.03676-12 

H2 

1 . 30 1C* *00 

9.9a73{--oi 

5.9*6 16-01 

H2 

9.9-440F-01 

9. 5664F-01 

8.98764-01 

H- 

5. 98694 -1 7 

5. 16 TpP-’O 

1 .24824-21 

H- 

2. 7 S '* 34 -■‘3 

1.31896-17 

■ 1.28364-15 

^?* 

1 , 05944 - 3 ’ 

7.92S3F-25 

3. 76 164- 19 

H2* 

• l.t 7514-23 

9.01894-16 

3.67044-14 
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TABLE I.- Continued 


-lOON/m^ 


PI s N/sn-M, usi = M/sec 

XH2 = 1.00 XHF = 0.00 


t>\ « l.OOC^O? N/^O-M. USl = l.O0PfO4 M/SEC 
XM? s l.OO XMF 8 0.00 



MOVING S'^nCK 

STAN3TNG shock 

06fL6CTF0 SHOCK 

0 

4.4253F+01 

2.0163*^*02 

3.2075F*02 

T 

7. 18?3F*3J 

8^9515^*03 

9.66226*03 

Rwn 

6.09786*00 

2. I262=*0l 

3. 01566*01 

H 

R.387af*00 

1. 3263^*01 

1.63a9F»3| 

A 

2.4974Ff00 

2. 789*c*0C 

2.94786*00 

S 

l.U44C*00 

1.1857F*00 

1.2142'*00 

1 

i.oniFfDj 

l.0««8e*00 

1.10086*00 

GAME 

R. 5939 F -01 

8.20286-01 

a. 1703C -01 

U 

5 . 3fl64F+33 

l.4567F*03 

l.2«»J4E*33 


s 

0 


MOVING S«nCK 

7. 1S8 I‘^*31 
fl.« 128 e »00 
7.94<»lFfOD 
l.267'*r*0l 
2.71 lOFf 00 
l.22AO?fOO 
l.OS^lFfOO 

8. 1556F-0t 
6.64O4F»00 


STANDING SMOCK 
«.«84JE»02 
l.0A59e»0l 
T. 7377 F 4 .OI 
2 :.n 35 E» 0 l 
3. U'qpfOO 
l,2702c*00 
l.l728Cf00 
8. 1716E-01 
1.^1N8F»00 


pefl'CTfo smock 
6.5‘J36?*02 
1.1068F«>01 
A.8392Ef01 
2, 53026*01 
3. 3^266*33 
1.3065F*00 
1.23096*00 
8.2011E-01 
l.303A6*00 


SP6CIFS 


MOLC fraCTICNS 


SPEC 


«0L6 TRACTICNS 


F- 

M 

H* 

H3 

H- 


7.686AC-1 6 

2,GA5l»--02 

7.48'>Rr-i6 

0. 79«5=-01 

1. <»l43c-iq 

1.97966-17 


1 . 51 A 5 F -12 
1.12836-01 
1. <*6826-12 
8.8717F-01 
I . 80696-15 
4.8171F-IA 


1.4267F-11 
1.83C5C-01 
1 .38176-U 
e. 1695F-01 
2.31666-14 
4 , 784 ie-l 3 


e . 

*.0442^-13 

1.3I05E-10 

5.3813F-10 

H 

1.1195'-31 

2.9462E-CI 

3.7520P-01 

H* 

4.9388r-l3 

1.2714F-10 

5.22346-10 

M? 

8.88356-31 

7.05386-01 

6.24836-31 

w. 

2.7921^-16 

3.86386-13 

2.17406-12 

M2* 

1.0820^-14 

4.2937C-12 

1.7970F-U 


PI 3 

l.00*"*02 N/SO-M. 

USl « 9.00F*C3 M/S6C 

FI • l.00F*02 N/SO-H. 

USl • 

I.IOE*04 M7SEC 

XM2 * 

1.00 

X-IP • 0.00 

XM2 » 1.00 

XMF • 

0.00 



MOVING SHOCK 

standing shock 

PFFLPCTPp SMOCK 


MOVING S“nCK 

standing shock 

reflected shock 

P . , 

•".TOflOF+Ol 

3. 10346*02 

4.6622P*02 

p 

8. 7859P*D1 

6.4467F^02 

9.3395F*32 

T ^ 

■». 93926*00 

9.7439=*00 

i.oses*^*©! 

t 

8.08716*00 

1. 11286*01 

1. 17386*01 

RMP 

6. 9774F*00 

2. 97186*01 

3. 0‘'88F*Ol 

RMO 

8.93336*90 

4.6«84F»0l 

5, 8539^*01 

H 

1.0410P*01 

l.70<*56 *01 

2.05606*01 

M 

1,'172E*01 

2.6077F*0l 

3.05666*01 

A 

2.63216*30 

2.97*6P*03 

3.1379F*00 

A 

2,8244Ff00 

3.3693F*00 

3.5624P *00 

S 

1.1931F+00 

1.22596*00 

l.2583F*00 

K 

I, 25736*33 

1.31B2F»00 

1.35856*00 

Z 

1.03066*00 

1. in9F*33 

1.1635F*03 

1 

1.0944F^00 

1.24376*00 

1.31106*00 

game 

P.27586-01 

8, 1629F-01 

8. 1719P-01 

GAMF 

8.1U3P-3I 

8.23336-01 

8.2467F-01 

ij 

5.8630P*00 

1.42626*00 

l.2907c*00 

U 

7.4205F+OO 

1.42676*00 

1.3357F*00 


SPFCIFS MOtF FRACTIONS SPFC16S M0L6 FRACTIONS 


E- 

3.8913P-I4 

1 .88386-11 

1 .3604P-10 

c. 

3.0615P-12 

6.28336-10 

• 2.15706-09 

H 

5 . 9435 F-O 2 

1.9970F-01 

2.76606-01 

H 

I.’'2'^IE-Ol 

3.9186F-31 

4.74536-31 

H* 

3.80256-14 

1.82636-11 

1.02816-10 

H* 

3.0006F-12 

5. 1038F-10 

2.09736-09 

H2 

9.40P7F-01 

0.0030'-Cl 

7.2340F-01 

M2 

8.2749F-01 

6.08146-01 

,5.2547c-01 

H- 

1.3462P-1 7 

3.71796- 14 

3. 12626-13 

H- 

2.3229F-15 

2.51B3E-12 

1.1172E-11 

M2* 

9. OOOBT-l 6 

6.12486-13 

3.S445F-12 

H?* 

6. 3210F-14 

2.04696-11 

7,091«E-ll 
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TABLE I.- Continued 


Pj - 100 N/m^ 


PI = 

l,00Pf02 N/SO-M, 

. USl = 1 .206 fOA M/SEG 

PI “ 

l.OOF+02 N/SO-M, 

. USl = 1.40E+04 M/SEC 

XH2 = 

1.00 

xwe = 3,C3 


XH2 = 

1.00 

XHE = 0.00 



MPVtNG SHOCK 

STANDING SHOCK 

ftFFLECTEn SHOCK 


MOVIMG SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

1.0«63E+02- 

8.71A3F *02 

1. 1933F *^03 

P 

K45ft2Ff 02 

l.4447Ef03 

1.9313F*03 

T 

P.40505» 00 

1. 177SE»01 

1.2414F»01 

T 

l.ClSOEfOl 

1.3G92E401 

1.3883Ef01 

pun- 

9.fl065E +00 

- 5.5940Ff0l 

A. e639Ff0l 


1. 1671E*0l 

7.3321E+01 

8.6715E»01 

H 

1, 7906E+01 

3.l27flE>0l 

3.6359P*^3l 

H 

2.4077E+01 

4.3013E401 

4.9550E*01 

& 

2.940lE*-n0 

3.5fl^2E*00 

3. 8000E«-00 

A 

3.1837F400 

4.0639F400 

4.3474E+00 

s 

l.?929P*00 

l.3695?*00 

1 .4l39E*-00 

S 

1.371lEf 00 

1.4R02F400 

1.5333F+00 

z 

1.13SOE*00 

1, 3232F»00 

1 .4004F*-00 

j 

l.?309E*00 

l.EOSlE+00 

l.6043Ef00 

GAME 

fl,0O77E-01 

8.2490e-0l 

8. 30646-01 

GAME 

ft.ll27E-0t 

0.3R16E-O1 

8.4859E-01 

U 

fl.2C29F»00 

l.4*;36F*00 

l.3808S»00 

0 

9.7316r+00 

1. 5515F*0C 

l.S132E»00 






E- 

l.26l8=-ll 

2.3796F-C9 

7.4567C-09 

H 

2.3739C-01 

4.6847C-0l 

5.7187E-01 

H + 

1.2377C-U 

2.3 156E-09 

7.26746-39 

H2 

7.62ll=-0l < 

♦ 5.1153E-01 

4.2fll3F-0l 

H- 

i.arsac-iA 

1.2086F-U 

4.6B06F-11 

W2* 

2.5299C-13 

* 7.A07CE-U 

2.3A12E-10 


SPPrffS HOLE FP4CTTCNS 


E- 

1. IB40=-10 

2.3224F-CB 

7.2046E-08 

-» 

». 7525F-01 

6.7114E-01 

7.5332E-01 

H4 

1.1648C-10 

2.2716E-C8 

7.06796-08 

H2 

6.2475C-0I 

3.2886E-01 

2.4668E-01 

M- 

l.Sf 71F-t 3 

1.6103E-10 

5.6996E-10 

H2» 

2.l74ffF-l2 

6.6890E-10 

1.93736-09 


PI • : 

1. 00F*0’ N/S^-M , 

US 1 a 

l.3Cf*C« H’S'C 

PI « l.00«402 N/SO-M, 

USl • 

1. 506^04 M/SFC 

XH2 * ! 

l.OO 

= 

0.00 

XH2 • 1.00 

XMF « 

0.00 



MOVING SHOCK 

standing SHOCK 

R6FLECr«?0 SMOCK 


MOVING SHOCK 

STANDING SHOCK 

reflected SHOCK 

p 

1. 2494^*02 

l.l38lf*03 

1. 5359F403 

p 

1.6324*402 

1.7890F403 

2.38396403 

T 

S.T3q.'.e + 00 

•• l. 2423F*0l 

U3116E401 

T 

1, 0495E* 01 

1. 3B14C401 

1 .47886401 

RHG 

I. 0S13E*-01 

6,494ap*.0l 

7.81506401 

Rwn 

1.2463F40I 

8.0633*401 

9. 3750E401 

H 

2,0B’'3E*0l 

3.6921001 

4.2677C.-01 

H 

2.75156401 

4.9547F401 

5.7030E»0l 

A 

3. 0504=03 

3. Ol54E^^^ 

4.0=88F400 

A 

3.3128F400 

4.3373E400 

4.68KCF400 

S 

' 1.330OE*-00 

l. 4236E*’00 

1.4723E400 

s 

1,413’*400 

1,5307*400 

1.5966F400 

Z 

1,1836F*30 

1.4104^430 

. l.490’F43O 

1 

1,2PP9E400 ' 

1.5060E400 

1.7173*400 

GAME 

8. 1000;- 0! 

8. 3076E-01 

’ R.3R30E-01 

CAME 

B.1327F-01 

0.47Q6F-OI 

8.6428F-01 

U 

fl.9694F+-00 

1.4954E+00 

1.4393*^400 

M 

1,04B'1E401 

1.6243*400 

1.6130E400 


SP*CI*S 


• MOL* FRACTICNS — 


SPFC1*5 


■ MOL* FB ACTIONS — 


F- 

4. 7S13F-I 1 

7,B376*-09 

2,3632*-aR 

E- 

2.08BO*-IO 

6 . B0l0*-08 

2, 3608**07 

M 

3. 0*936-01 

*. B203F-01 

6.S519E-01 

H 

4.4459* -01 

7.5468E-01 

8.3538E-01 

H ¥ 

4. 1752F-1 1 

■^.Al59*-09 

2.31O2E-O0 

H4 

2.8413E-10 

A.A7*9*-C8 

2.32626-07 

H2 

A. 9407P-O1 

4. 1797=-Cl 

3.3481*-01 

H2 

f ,**4lF-0l 

2.4532F-01 

1.6462E-01 

H- 

5 .0844*-14 

4.7425F-11 

1.7052E-10 

H- 

4, 6454*- 1 3 

*. 1006E-10 

1 ,9l55*-09 

H ?4 

8. 1 15?*-1 3 

2.^9096-10 

7,D33C*-13 

H24 

5. 1 33R*-l 2 

1.76116-09 

5.3765E-09 
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TABLE I.- Continued 

■-> 1 ’ ■ . : - ' 


•p, -lOON/m^ 

V - 


PI » 1. 

00F*02 N/<iO-” . 

USl » l.ftCF*OA 

«/SFC 

PI » 1 

.00F*0? N/S0-«. 

USl » i.flOF+04 H/sec 

XM? * 1. 

V. - ... 

XMC s 3.00 , ^ 

V " ~ “ 

XH2 » 1 

•00 - - - 

XHE *.0.00 



*«PVINC. SHOCt' 

<iTANn|NG SHOCK PEFCECTFO SHOCK 


MOVING SHOCK 

ST4N0INC SHOCK 

REFLECTED SHOCK 

P . . . - • 

i.*)21OF»02 

. 2.l6«-»r*03 . 

> 2.882*^*03 

o 

2.4463F*a02 

. 2.9835F403 •' 

4-15096*03 

T ^ \ 

, U6Q3'5>'*01 , 

J. 4640P*01 

t.*999**0U 

T, ' • 

,,Kl*20£*0l » 

‘l..7302P»01 , 

• ^.3939F*31 


, l.3lft6F»01- 

B.*420F*0l , 

- 9.8270**0l' 

UMO 

l.4388F*0l . . 

8..9945F*0l 

, “8.7060F+01 

> - .• 


5.651DF*0l . 

6.5l51**5l. 

* 

. 3.9244£:*0! 

*’.ilA55F*Ol 

8.56666*01 


.. 3.A480P*OG 

, ,4.6483C*0C 

5^ 1213F*00 

4 . 

3. 7395F* 33 

5.6335**00 , “ 

i - 7.33356*00 


. l.^OH4c+oo' 

' 1.66l2**-03 

s . 

1.590RF+00 

. ‘l.7174F*00 

• 1.7942F*00 


1.3^51^*00 

-.1.71l7P*nC- . 

1 .8334€*00, 

7. ^ 

, l.4760E*00 

a.,9l7lF*00 

1.9942F*33 


' 8*!570P-01 

0.6-»236-0l' 

8.9413F -01- 

GAMF . 

8.2241F-01 t 

* •9.46*96-01 

1.1434F*00 
„ 2.5186*>00 

'J . 

•* 1^1241F» Z\ 

- . l.7177c*0C 

.. U74 19c*o0 

•1 

1.2733**01 • 

: 2^03926*00 

<;opci=s 















C- 

^.7??0C-10 

2;0342F-C7 

9.4320e-07 

E- 

3.00S“^*-0o 

3.52176-06 

3.U83E-04 

H 

5. I3l<e‘'-0l 

9.3155F-0U 

^ 9.0«>l4F-0l. 

Ma , 

, 6.4499*-3 1 . 

' , 9, 5676F-C1. 

. *, 9.96146-01 

*«♦ . . ' . 

6.62U^-n'. 

^ - 2.C046F-07 ‘ . 

. \ 9.3410F-37 

M + 

2.96fl3F«CO. 

, 3.602l*-C6 

' 3.U66E-04 

^2{ » » '••'T 

i>4,fl*,36FrCl . 

1.604KF-OI.. 

<!.0862*-0^., 


3.5S3l*-3,l*. 

• 4.32286-02 • 

. 3.23946-3A 


' 1.2062F-12-. 

1.5443F-0O 

7.l488€-09^ 


S. 3337*-12 . 

2. 14056-Cfl -• 

, ' 7.4832E-07 

-...I 

' • <.r. 

^,1. I26<»'’7>n 

. 4.S24fC-C.9 , 

, 1.6333F-08, 


4,4707*^1 1 - 

4, 1052*-08 . 

- • 9.1981E-0T 

t " ^ ' 


PI * 1 

.onc*o2 N/so-M, 

. USl « l.70F*04 M/SFC 

PI » 1. 

006*02 N/SO-M, 

USl s 1. 906*04 

M/SFC 

XH2 « 1 


XHF « 0.00,, 


XH2 . U 

30 ■ . 

.XHE « 0.00 

-• ■ ... 


MOVING SHOCK 

standing shock 

P6FL6CTFO SHOCK 


MOVING SHOCK 

STANPING SHOCK RFFLECTFO SHOCK 

^ .4. . 

2.]76*r*n2 

^.5689F*03 

3.45276*03 

p- 

2.730.9**02 - 

a,370*»**J33 

4.9lfr5F*0i 


. j l.lWSF.Ol 

' .l.*6</3C*0'l 

1.81906*31 

T 

1. 1881F*01 . 

-^f2.^040l6*0l * • 

3.10646*01 

9 HQ, . 

“ 1. 3827**0.1 

,9.00186*01 

. 9.7784F*01. 

«HH. 

l.4B55F*01 

8.34416*01 , 

t.87B9**0l 

H 

3.5099C*.0l 

. t ,3893**01 , 

. . 7.4279**0U 

'^5.. • 

4,3624**31-. 

r 7.9679FH31 - 

» 9,.81366*0L 

- 

3. 5999F* 33 

. 5..332?F*33 , , 

1 , , 5.08896*33, 

A 

3,8900**00 „ 

■ -f.630?**00 . 

- 8.0772F*00 


j l‘.5033E*&-j 

. ,'r. 6586**00 

*1.72 72F*00. 

S . 

1,5998**00 1 

I.i77l7**00, V 

V l.8476**03 

7 ' 

1,43S6**03 , 

. - ’l.‘Ufl6?-03’ 

4 1.9412**33 

7 

1.8473**00 . 

1.9001**00 

2. 00886*00 

0AHF_ , 

^ 8. 1 8'»*’F-01 

8.B733F-31 

, 9. 32 14* -31 

GA**F 

8,2*94 F-0,1 

• 1.08826*00 

l.0485E*00 

11 ' * 
SPFCIFS 

J 1. 19R9F*01 

i;844?E*00 
• “OLF FPAfTIGNS 

f 1.95936*00 

u 

1, 347?** 31 
y ' 

' ?.4302F*03 . 

'3,1249**00 







E- ‘ ■ 

1.4607*-n9 ■ 

7,05*6F-C7 

7. *5206-06 

f- 

6.2771*-39 

4. 2678F-35 

4.Q906E-03 

H 

^ *. 801 3F-01 

n, 002*6-01 

9.F968P-01 . 

H , 

7.0743*-01 

9. 8984*-Cl 

' 9.8940E-01 

H* . 

1. 4435F-39 

5.9939F-07 

7.5204F-06 


. 6.2389*-39^ 

4.26D7r‘*35 

4.99006-33 

H2 

4.1987C-31 

9.9 75 16- C2 

3.0303E-02 

H2- 

2.O2*7*-01 

1.0078F-02 . 

6.0469E-04 

H- 

2. B633F -1 ? 

5.1 3 376-09 

4.2615F-33 

M- 

1.3834*71 1 . , 

^ 1. 51476-07 , 

• 5.8334*-06 

H2* 

2. 30*8=^1 1 

• 1.2296F-08 

7.42C3*-08j 

H2* 

8.4<)97*-ll 

2.2007*-07 

5.14876-06 



, 



4 
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TABLE I.- Continued 




PI* • 1 

, d0P*02 N/SO-P 

• . usi • 2«eor*04 h/sec 

P| • \ 

.OOI4M ll/SQ*lt. 

USl • 2.2ai*M H/tK 

<M2‘f 1 

•on 

XHK ■ 0,00 


<M2 s . 1 

•00 

•IP • 0.00 


’ 

HOVfNC SHOCK 

STANOiNC SHOCK 

ftEHECTPO SMOCK 

- . ■ ^■ 

.HfVIHC SHOCK 

stahoing shock' 

KEFLECTEO SHOCK 


).0)bl>t02 

3.70«>5f*03 

9«4500f*03 

» 

3»4706P»32 ' 

4»4043«k03 

7.0234E»03 


1.2270E*0l 

2.523AFA01 

3.$4UE*0t 

f 

l•3220F*01 

3.410TE401 

4.1908CPOI 

pwn 

1.522^E«3I 

7.3546F01 

7*ni4«Ot 

AHA 

I.SAOEEkOI 

6.3T46FA0I 

7«9272F»0t 

M 

4.8234C«01 ^ 

• 8.7A7l«»0l 

l«044U*02 

H 

9;0|7tF»0l 

i:0$43E*02 . 

I.3309EO2 

4 

4,070oe*03 

7;*0O5«^oo 

8.398Sf*00 

% 

'4'*4780r»o0 

A,2044F»00 

••9199E*00 

S 

l•«801P*00 • ‘ 

l«ei77€*Q0 

Ui880€«00 

s 

l.7333K»0J 

t.89l3E*39 

l•9ST^E»09 

Z 

l•6223^♦Q0 

l,<)<»T4r*00 

2«0346r*00 

2 

i*7742f »00 

2.0248EKOO 

2.li0lF*00 

GAME 

8.3372r*3t 

I.1401CA03 

9.<403«-0| 

, GAME 

••92S«f-OI 

O.T4IOE-OI 

0.9722E-O1 

•i 

1.4206C001 

2.4407f«00 

3.4747F*00 

II 

I•5694eo0| 

3.8324E*00 

3.8360E#00 









E* 

U30T2f-0« 

6,2904S*C4 

l.7308**07 

f. 

4»4A>0r.09 

U2«43E-02 

<*23SaE-02 

H 

' 7.6A4|c.o^ 

9,9433*‘*Jl 

9.6S3t?-3l 

H ' 

%. 7*AQF-0I 

9,T457P*0l 

«.9909E*0I 


l,2O4Se-0P 

<1, 2384F*04 

|«7304C*02 

M» 

fr*4l94f-08 

U2«S2f-02 

9«23P3E*02 

M2 

2.330)«-0t 

i,9123f*03 

2.t*7iC-«4 

H2 


3*OAdPP-04 

U3S39E*04 

M- 

2,9*4H. 1 1 

t« |06f€-0^ 




A«93A3E»96 

2»74?0E-*99 

H3^ 

Kf«78«-lO 

t«31 )7f«C4 


M2a 

••7«7|P-|0 

9«9973P»04 

3»3442E*09 


PI • 1 

,00'*02 H/SI-*. 

USI • 2«tOE*C4 

H/SEC 

KH2 a 1 

• 09 

XHP • 9,99 



HOVlNf. S»*nfl{* 

sTAV'tinc SH"c« sentcTtn shock 

n 

3.3436E »03 

4.04280103 

6«39*2F*03 

T 

, l•2r04F»3| 

' ?,3t J6f »0l 

3.9|4l»*9l 

3M0 

• 1.94R6foOl ' 

*' A.69l3C«0l 

^ 7,8099C*0l 

H ’ 

‘ 4,3089«»01 

9,f384f*0| 

K2I48C»92 

A " 

4,2402»«00 , 

' . 7.99TCF *00 

#.63T0F*00 

s ' • 

1«TO|4*»OJ 

■ |.B«A3P»00 : 

U9?39f*00 

2 

. t«4996C» 39 

2,9369re03 

2,0497<’*po 

GAhe 

«,40SAF-9l 

!.0484c*00 

• 9. |640*«0l 

• J 

U4<»3AF* 31 

3.464 vf«09 

I.694IV*?! 

SPPCIPS 







e.‘ 

' **,T844f-M 

4.C4S8r*94 ■ 

3,390»F-3? 

H ' ' 

P. 23?8r-oi 

9,9J?9f-0| 

9,31976-91 

H» 

?.*»430‘‘-O8 •* 

4.O444f-03 • 

3,3891«-02 

H2 

• 1.7C72?-0I • 

-».97S6*-C4. 

l,A4«»f-04 


^ .6;3J93‘--U^ 

.4.UI7F-C6 

2,0843C-a« 

h2k 

2.94q6e-1 3 

4.S8A4F-96 ■ 

2.43780«)9 


»i • 1 

•00F»02 N2S0-H 

• USI • 2^30F404 m/SEC ' 

IH2 • 1 

• 00 

|ME • 0.00 



HCVIHC SHOCK 

SVAS'^inr. SHOCK 

■EFIECTFO shock 

» 

4.0094P*02 

4.7*916*03 

7.6093F*03 

r 

l•3994E*0l 

3.7|83**0| 

4,4|9«P«0| 

9H0 

|,9K24e»oi 

4.27U**0I 

7.9929**01 

9 

e»3484F»0l 

’ 1.19026*02 

t•4489**02 * 

A 

. 4,T5|6P*01 

n;4>63**09 

9»I8T9**90 

S 

l,9092*»00 

. 1.92406*00 

U9907F*00 

2 

l•■•8«F*90 

' 2.0*236*00 

2.1941**00 

CA«« 

8. 742«f-0l 

9;3273*-0l 

B»0672*-O1 

II 

I.KSAQInOI 

4.0*806 *00 

3. 9406**00 

SPEC 1*9 







9 ~ 

|,782«e-A' 

2,9»9af-02 

7.l70«e-02 

9 

9,2J96*-3I 

n.4824F-9l 

9*96426-01 

’ 

1.7739F-07 

2.97916-02 

7.16976-02 

H2 

.7,b|l7*-92 

2.33776-04 

1.9822F-34 

9- . 

3**444r-|0 

I.4392F-09 

3.3369E-09 

H2* 

. 1.2240P-09 

' l.6442*-09 

4.19786-09 
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TABLE I.- Continued 


Pj - 100 N/m^ 


PI * 1. 

00Cf02 N/SO-M, 

. gsi « 2,40E»o^ H/sec 

PI » 1. 

0QP*02 N/SO-M 

. USl « 2.606*04 M/SEC' 

X^2 ■ 1. 

00 

XMP » o,oc 


xw? » 1. 

00 

XH6 » 0.00 


. 

MOVlSr, SHOCK. 

STANDING SHOCK 

PEFLfCTED SHOCK 


KrvlNG SwofK 

STAN9INC. SHOCK 

866L6CTEO SHOCK 

P 

A.3*64E*02 

5.0A57C 03 

8,0057c^03 

p 

S, 03066*02 

4.84106*03 

7.47816*03 

T 

l.A'JAlE^Ql 

3.9<K*3E*0l 

4.6048E^0r 

T 

2.0A076 + 01 

4.31236*01 

4,8521P*0l 

PHO 

l.SOPAKfOl 

6, 1185* ♦01 

7.9002F^01 

8H0 

1, 23436*01 

4. 19206*01 

6.71606*01 


6.90nF»3l 

' l.2A93P^32 

1 ,5667»"^0? 

w 

8.06546*01 

L.4452E*02 

1.78816*02 

A 

•5.1«‘«5?^00 

e.6600E>00 

9.AA5«F*00 

A 

6.87716*09 

9.06266*00 

9.85976*00 

S 

l.0'A3e»OO 

U957AC*.oo 

2.02«3^^00 

S 

1.94626*00 

2.0327c*00 

2.10246*00 

t 

U93! 3F»00 

2.08*flf ♦OO 

2.2006^*00 

1 

l.997?P*00 

2»16196>00 

2.29486*03 

GAME 

9.255AE-01 

9.08A2E-01 

8.80A2K -01 

GA**K 

1.16046*0C 

8.8085C-01 

8.73076-01 

U 

1. T337e*0l 

A.21A2F+00 

4,0l9ic*00 

V U 

l.Pl6ic*oi 

4,32’7P*00 

4,0851P*03 





SP^CI'S 


- MOLF 6RACTICNS 







F- 

7, 1725*^-37 

A. 1365?- 02 

9,1310^-02 

6- 

1. U41P-04 

7,49896-02 

I.2858C-01 

M 

9.6A68F-01 

9,l708F-0l 

8.17226-01 

M 

9,9825^-01 

8,4990^-01 

7.4272E-01 

M* 


A.l'62P-02 

9.12996-02 

H». 

l,ll3BK-04 

7,49846- 02 

U2856E-01 

H2 

3,5322^-02 

I,«l90e-0A 

8.62996-05 

H2 

1. 52526-03 

7,58336-05 

5.3l44E-0« 

M- 

1.1738J-09 

1.90616-05 

3.746‘»?-05 

H- 

5. 94296-08 

2. 38106-05 

3.B005K-05 


3,2362F-09 

2.2^38f-C* 

4,79786-05 

M24 

8,64’0c-08 

2,9?26P-05 

5.0566P-05 


PI • 

1.00^*32 N/SO-M, 

USl • 2,506*04 M/S6C 

PI ■ 1 

l.00**02 N/SO-M, 

USl 

• 2,736*04 M/SEC 

XM2 « 

1.00 

XWF • 0,00 

XM2 • : 

l.OO 

XHF 

• 0,00 



MOVING SHOCK 

STANDING S^CCK 

PEFLECTPO SMQCK 


MrviNG SwnCK 

STANDING SHOCK 

PEFLECTED SHOCK 

0 

, .4,69956*02 

5.06666*03 

7,955«6*03 

P 

5. 36876*0? 

4.67816*33 

7.1394E *03 

T 

1.69676*01 

4.1666^*01 

4.74856*01 

T 

2.4243F*01 

4.44196*01 

4.94866*01 

MHO 

1.39746*01 

5.73166*01 

7.45285*01 

RHO 

1. I0*46*0l 

4.77926*01 

6.13166*01 

H 

7.47516*01 

1.34846*02 

1.68096*02 

H 

8,47596*01 

1, «445E'*02 

1.89716*02 

3 

5.97346*00' 

8.87UE*00 

9,67116*00 

A 

7.39896*00 

9.25456*00 

1.00496*01 

S 

l.9043=*00 

1.99405*00 

2.06266*00 

S 

1.9516P* 33 

2.07016*30 

2.14126*03 

z 

1.98216*00 

2,12246*00 

2.24806*00 

1 

2. 09136*00 

2.2037E*0G 

2.3430*’*00 

GAME 

1.061 35*03 

0.09906-01 

8,7619^-01 

GAMF 

1.12436*00 

8.T495P-01 

8.73996-01 

U 

• 1.76476*01 

4,30716*00 

4,06706*00 

U 

1.86716*01 

4. 3724P*00 

4.10176*00 


SPFC16S 

le. 

6. 69716-06 

« mole fractions — 

5.78136-02 

1, 10436-01 

SP6CTFS 

e- 

1.0375F-0? 

• MDIC FRACTIONS ~ 
9.25126702 

1.46506-01 

H 

9.90906 -01 

S.84?3F-0t 

7.78996-01 

M 

9,9755F-0l 

S.lAa-^E-Ol 

7,06896-01 

H* 

*,4901^-06 

*, 78C8C-02 

1.1042C-01 

M* 

1. 3374^-03 

9. 2«06E-02 

1,46496-01 

H2 

9,03096-03 

1.01056-04 

6,81856-05 

H2 

3.74316-04 

5.8965=-05 

4.21386-05 

H- 

7. 3099f-09 

2.232AF-C5 

3.09716-05 

■4~ 

3,05347-07 

■». 47826-05 

3,68446-05 

H2* 

1.40826-08 

2,686 86-05 

5,10155-05 

M?* 

3. 71 16P-07 

3.09806-05 

4.97805-05 
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TABLE I. -Continued 


“lOON/m^ 


PI • 

1. 00^^02 N/SO-W, 

USl » 2.80F«04 H/SiC 

PI a 1,00F*02 N/SO-Ko 

USl - S,OOE*(H N/SEC 

XM2 • 

t.OO 

XMF a 0,00 

XH2 a 1,00 

XHE a 0*00 



HCSVTMO 

STftNOfNG ShOCK 

REFtECTEO SHOCK 


MOVING SHOCK 

STAND INC SHOCK 

reflected shock 

p 

■!.72G2E^02 

4.6e43FA03 

7.0259E»03 

P 

6,S434E*02 

5.1648E»03 

7,9990E«O3 

T 

2.7T22E»0l 

^.®6<9GE401 

5.05A3E+01 

T 

3.26S2E«01 

4,84l7E«^0l 

S,3072E*^0t 

^MO 

1.02aAE»01 


S,606RE»01 

RHO 

9. 8041E^OO 

4.5425Ef0l 

5*7089E»9l 

H 

P,3lO?E»Ot 

l,6S00E»Q2 

2.0USE»02 

H 

1,0664E*02 

1.8B75EA02 

2*2849E402 

ft 

7.5821E»03 

^.4613E»00 

1.0259e»31 

ft 

7*8239E»00 

9.934IE^00 

U0762E401 

s 

2.0126F^O0 

2,10S2E^00 

2, 1777F+00 

S 

2.06 78E4 00 

2,1712E»00 

2.2476E»00 

t 

2.0089E«00 

2,2A83E«00 

2.3939E03 

2 

2.0440E»00 

2.3483E»00 

2.S063E»00 

GAME 

1.0323E»0G 

8. 712AE-01 

8*6990(:-01 

GAPE 

9. 17UE-01 

8.6798E*0t 

8*7009 EH)1 

tt 

1.9216E»01 

ft,33«)SE*00 

4*1328E*00 

U 

2.0488F*01 

4.4264E«^00 

4*2448F«>00 


P. 

4.4717F-03 

1.1052E-01 

U6463E-01 

6- 

2.1608F-02 

1,4839E-C1 

2*02746-01 

H 

9.9071E-0I 

7.786ftE-0l 

6.7063E-01 

H 

9.5672F-01 

7,03136-01 

5*94426-01 

H4 

4.5715* -03 

l*lC5ir-0l 

1.6462E-01 

M» 

2, 16086-02 

1.4838E-01 

2*02726-01 

H? 

l.4842F*34 

4.74?7F-Q5 

3.4343F-05 

H2 

*,56786-0* 

3,31966-0* 

2.39496-05 

M- 

0.8OO7«-O7 

2.5902F-05 

3,63446-05 

M- 

2,60096-06 

2,88726-05 

3*68636-05 

H2» 

9.9821F-0*» 

3.2«97g-05 

4,99486-05 

«24 

2,89356-06 

3,83536-05 

5*26086-05 


PI a 

l.00F*02 N/SO-M, 

USl a 

2.90*^04 M/SEC 

Pt a 1,006402 N/SO-M, 

USl • 

3,20E404 ^/$6C 

XH2 a 

I. JO 

XMF « 

0.00 

XM2 • 1,00 

XM6 • 

0,00 



MOVING SHOCK 

standing shock 

P6FLECT60 SHOCK 


MOVING SHOCK 

standing shock 

reflected shock 

o 

6,1227E*02' 

4.96*1*403 

7.2200**03 

P 

7.44956*02 

5.9778E*03 

8*68286403 

T 

3,04826401 

4,70436*01 

5,1757F*QI 

T 

3,59396*01 

5*11716*01 

5*56476401 

RMP 

9.92676400 

4,50296.01 

5.69536*01 

9Hn 

9. 88296*00 

4.7509F*0l 

5*9011E*01 

H 

9,97436401 

1.76496402 

2. 14446*02 

H 

1.21226*02 

2.1510E402 

2.SB82E402 

A 

7.69196400 

9.69016*00 

1.0500F*01 

ft 

B.1399E400 

1.04506*01 

1*13306401 

S 

2,04096.00 

2. 13876*00 

2.21296*00 

s 

2,1195E400 

2.23536400 

2*31636*00 

1 

2.0234F.00 

2.29676*00 

2.44936*00 

1 

2,0973F*00 

2,45896*00 

2*63466400 

GAME 

9.5O24e-01 

fl. 69046-01 

8.69666-01 

came 

8.7999E-01 

8,67966-01 

6*72396-01 

U 

V.9833E401 

4,37«®6*00 

4.18166400 

u 

2. 187U.01 

4*55466*00 

4.3970E400 

SPFCIFS 

E- 


- MHLC FPACTlOns 
1.29276-01 






1. 16736-02 

l.83*3*-Ol 

E- 

4,64476-02 

1*86706-01 

2.4J96E-01 

H 

9.7657*-01 

7,4137r-01 

6.3285F-01 

H 

9,07066-01 

6,26516-01 

5*17996-01 

H4 

1. 1673F-02 

1.2926F-31 

1,83516-01 

H» 

4,64476-02 

1,86696-01 

2*40946-01 

H2 

0. 2540F-0* 

3.9322F-05 

2.8525F-05 

M2 

3.3117E-05 

2.42436-05 

U6999F-05 

M- 

1.69406-0* 

2."'340F-05 

3.64886-05 

M- 

4.3759*-06 

3.1524E-05 

3*72286-05 

H?. 

1.880K-06 

3.5*4fit-C5 

5.U496-0* 

-*24 

4.9533*-06 

4.37696-05 

5.5860E-J5 
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TABLE I.- Continued 


P| •lOON/ffl^ 


^1 ■ 

KOOe^O? N/50-«o 

USt - 3«40*434 

«/s^c 

KH2 • 

UOjO 

iw* - 0.00 



' “fViNC SHOCK 

STANT'ING SHOCK . KEKECTI-n SHOCK 

0 

8.^10ac«02 

f .493ee*03 

• 1*3330**04 

T 

3.84T2P*C1 

5.3404C*01 

S.8734**0l 

RHn 


«.025JFOl 

6*17S0f *0t 

4 

1. SaTSKoO? 

^ 2«436tf»02 

2*9140**02 

a 

< 8.47A3?»C0 

1.0444C *01 

l*1442f*0l 

s 

?. 1713f»33 

2.2447E*00 

2*1858**03 

? , 

2.1610F*00 

2.8774F*0G 

2.7T01<«0a 

CtA>^f ■ 

' .e.6414S-m 

ft.6<*74f-0l 

8.7628F-3I 

1 

2. 3249**01 

4«7071C^OO 

4*57K9F*00 








r« 

T*444Tf.02 

2.24?3F-0I 

2*7806€-01 


fl.«044*-01 

•.Sl4Sf-0l 

. 4.4374C-01 

M* ^ 

i 7.453ee-32 

2,2422*-0l 

2«7a04*-0t 


2.30S8P-0S 

i.T7<»9r-as 

l*l879C-05 

H* . 

8* 4610* -04 - 

3•3l07g•0S 

>.0177F-35 

H?a.. 

4*4074*-0* 

4.8042E-05 

$*7321f-65 


PI • I* 

00r*02 M/SO-M* 

US! • 3*80E*04 N/SEC 

XH2 U 

00 ‘ 

XHE • 0*00 



MOVING SHOCK 

STANOINC SHOCK 

RFFtECTFO SHOCK. 
1.3418**04 

1* ' 

1*0544**01 

4*4288**03 

t 

4*25I0C*01 

C*4448E*0t 

6*S069F*01 

4**0 

t*0B00E*0r 

5.S<»23F»Ol 

6.73246*01 

H 

|*7083E*32 

3*065 3**02 

3*656BF*32 

A ' 

4.1541F*00 

I*2163F*01 

l.3313F*01 

S 

2*2741E*00 

2*4308F*00 

2*528tE*93 

7 

2»3087E*00 

2.836tF*00 

3*0631«*00 

OAHf 

' 8*5476E-01 

8.t740F-0l 

8* 8919* -01 

U 

2*6215E*01 

1 5*0715F*00 

Mpl* fractions 
2*4487E-01 

5*00846*00 

(•' 

’ |.3173*-3I 

3.4712E-0I 

H* 

»,J7SlF-0t ■ 


3.05696-0I 

H» 

l.J»T»F-9t 

2»4485E-01 

3*47106-01 

97. 

l*3|4ir-05 

4* I036E-06 

5.U21E-06 

M- 

a.sAoec-o** 

>*2246F-05 

I.0282S-95 

H2* 

1.0212E-0* 

5*14116-05 

5*30686-0* 


PI ■ 

1.00F402 N7S4-M 

• USI • 3*606*04 M/S6C 

XH2 • 

1*00 

XH* • 0*00 



. MOVING SHOCK 

STANDING SMOCK 

REFlBCTEn SHOCK 

t> 

9*48?8F*r7 

a*l434F*03 

U1640F*04 

T 

4*06126*01 

5*6661**01 ' 

e«1311F*0t 

RMn 

1*0441**01 

*.3l«l**0l 

6*4637**01 

M 

1«5331E»C^ 

2.74|6F*02 

. 3.2*586*02 

S 

8.8|73**33 

1*15656*01 

1.2691**31 

s 

. 2*22256*00 

2.36446*00 

2,4564**00 

7 

2.232tF*00 

- 2*7342F*03 

2*41346*33 

CA*F, 

8.57«8*-0l 

8.7244F-01 

. 8*8174*-0I 

• 1 

2*47*4B*0l 

4.8783C*00 

4* 7799K*oo 






6- 

1*04006-01 

2*50476-01 

3.1354*-01 

w 

7.4146*-31 

4.7898*-01 

3*7274*-9| 

H* 

1 *0400*-0l 

2*60456-01 

)«11576-Ot 

H2 

1.7157*-35 

1*28546-05 

8.3054*-96. 

H- 

7.30646-06, 

3. 33686-05 

3*40456-05 

H2* 

5*6774* -04 

'*.0T5T*-0« 

2 5.6487«-35 


PI • 

1*00**02 N/SO-H 

* USI • 4.006*04 M2S6C 

RH2 • 

1.00 

' XME « 0*00 



MOVING SHOrK 

STANDING SHOCK 

R66l6CT6n SHOCK 

9 

1.17756*01 

1*08176*04 

1.5364**04 

T 

4.42776*01 

6*2325**01 

6.86486*01 

• HO 

1.11216*31 

5,83646*91 

6.95426*01 

H 

1.84246*02 

3*40686602 

4.0640**02 

A 

4.5085**00 

1. 27446*01 

1.4997**01 

S 

2*12746*00 

2.49776*00 

2.60106*00 

t 

2,34|4E*00 

2.9733* *00 

3.2163**00 

GA«E 

8.53846-3! 

8.83236-91 

8.9947K-0I 

•1 

2.76776*01 

5.28156*00 

5.28246*00 









8. 

1*63496 -01 

3*27416-01 

3.7860E-01 

M 

4. 7254*. 31 

.1.4512*-9I 

2.42746-91 

H* 

1*53696-01 

3.27396-01 

3,78556-01 

H?. 

1.02456-0* . 

5.I799E-06 

, 3*01106-06 

H- 

' 9. 20*26-06- 

-2*97926-05 

2.5280E-0* 

«>♦ 

. • , 1*|485*t05 

"4.98646-05 

4*70106-05 
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TABLE I.- Continued 


p-’'-100N/m^ 
1 S 


PI = l.OOP+92 N/SO-M, 

usi a ^.2oe*04 M/sec ; 

PI * ; 

i: OOP ♦^02' N/SO-M. 

OSl » ^.60E«^04'M/SEC 

X«2 a 1.03 . V 

• XHC S 0.00 » 

XH2 • 1 

l.OO 

' XHF a 0.00 * 


. - « 

.MOVING SHOCK 

STANOING SHOCK 

PEFLFCTPQ SHOCK 

V 

MOVING SMOCK 

STANDING SHOCK 

REF^.ECTEO SHOCK 

P . 

1.3019P\03 

* 1.230AF»04 

1. 7465FH34 

V P 

1.46B3F'*03 

' 1.5502E404 

'■» 2.22266*04 


^4.593')F + 01 

6.5364P4‘01 , 

■ 7.269lf»Cl 

T 

’ 4.91086*01 

7.2326E»01 

8.4l36F*0l 


.1.1434F*0l . 

4.0444F+01 

. , 7. Ufl7r*01 

RHO 

1. 19B2F*0l 

6.3019F»01 . 

' * 7. 16486*01 


2.0863F+02 

3.76*3E»02 

- 4.4932F+32 

H i 

• 2.5023F*02 

4.533BE*02 

' 5.454BE*02 

A 

9.8/20F*00 

'i.3464F»0l 

1 .4975F*^01 

JA 

l.05O>E*3l 

1.50336*01 

1.73886*01 

s.. 

.2.3P15E^00 

2.56KQr *00 

2.6738F»00 

S 

2.4920F*00 

2.70016*00 

2.82266*00 

^ - 

2.47B4FOO , 

3.U42P*33 ' 

3.37* If *30 

1 ’ 

t 2.6653C*00 

5.401 2P*00 

* 3.68716*03 

GAME 

8.5423E- 0-1 

. 3.9079C.01 • 

9.U106-01 

CAM6 

t B. *7216-01 ■ 

9.149TE-01 ' 

■ *' 9.T<V60€-01 

11 , , ^ 

^ 2.91J9C+01 , 

5.5196P*00 

j 5.5634F*33 

■1 ' 

3.?0536*0l 

6.10186*00 ' 

6.42166*00 

SPJ,C.IES 








' ' 







f- , 

‘ U9335F-01 

. 3.57a3P-0l 

4.37446-01 

•e - 1 

2.49S3*-0l 

4.12006-01 

■'*. 1 ..5T59E-0I 

H . w 

1388P^-0K 

, 2.B42flF,-01 

' 1.8S03P-01 

H » ' ■ 

5.3072P-01 

1.7597F-0I 

8.48116-02 


i l,9304F-0b 

. 3.«7fllF-.0l ' 

4.0744F-01 

M* 

2.49S2P-01 ■ 

4.11086-or 

4.57506-01 

H’ , 

8.D3U'-0t , 

) 3.90SIP-C6 

1.59286-04 

H2 7 • . 

4. 8lS6f -34 

1.33436-36 

2.31196-dr 

H- 


. 2.6237r-Ca 

' 1.9532C-0* 

H- 

1,004 7C-0* 

1,69526-05 

, 7.71606-06 


1. 2464P -O-S . 

V ^ 4.6237C-39 

3.87836-35 

H2* V 

' 1.34946-0*^ 

- 3.3465F-05 ' 

‘ 1.91926-05 


PI a 1. 

, 305*32 N/SO-M. 

. USI a 4.406*34- M/S6C 

PI » 1-. 

,00F*0? N/SO-M, 

> USI •' ‘*.»0F»O* 'H/SEC' • ” 

XM2 a 1, 

' o 

^ \ XHF * 0.00 

V A 

XH> » 1. 

.30 

XHC » 0.00 



MOVt-ZiC S“0'‘K 

S-TANAI^C SHOCK 

;P6f(6CTFO SMOCK 


MOVING SMOCK 

STAN-OInG SHOCK 

PEFLECTEO SMOCK 


i.432ir*.p?/.p 

4 .. 1.307?r«O4 . 

' / , 1.97576*34 

o 

.1.7105**03 

- 1.71726*04 

’ 2.494IE.04 


, 4.7P41F401 

6. fi6*lP*0U- 

« 7. 7637F»0l 

T , • 

*,0664F*01 * 

' ' 7.66146*01 

* • '9.3523**01 

OMO 

. il , 17??E*01 

6.7029F*0h " 

• . 7.20546*01 

9KO ‘ 

1,2?12F*01* ’t 

'•* 6.32R2C*01 

• 6.982RF*0l 

H 

s2. 2896F* 02- 

. 4. 141 7F*02 . ♦ 

'4.9571F*02 

H , ’* V 

,‘2, 7-»44F*3? «' 

■ ■' *.3<.lSc.3?’ ■ 

6.0348**02 

A 

I.0223F*0l . 

l.4I9<.P»0l • 

-• -1.63266*01 

A. ? 

•l,0O73F*01 "* 

l.5932F*0l' • 

l.9253**0l 

S r 

.2.4363P* 33 

2.6^?6P*03, 

, 2.7475**33 

S ' 

. ?, K4R7P*00 ‘ ■ 

■»,766RF*03 

■ 2.R957**33 

r 

2.569qrf.3y 

, . 3.2575F*0C . 

. . 2.5331**0) 

* 

2.7A-44F*no 

3.M4l‘JC*00 

3.0l9l**OO 

GAwp , 

,«.*54,3P-0i 

, 9.0093F-01 

/ 9.R665F-31 

GAMf 

B.4O54FJ01 ' 

’ ' 9,353’E-Ol ^ 

I.O370C ^00 


,3. 0*986»,3l, ^ j 

*. 7694P*bo ' 

■)' 5.9<»69F*0,0 

•■J 

3.35346*01 

' 6.‘728E.iD 

7.io89r»od 

- 




S'»*C1*5 

. 

• MOLF F»ACT!CNS 



* 





F' 

2. 21 7Kr-.'>i 

, 3.8607'--ci 

, 4.3395C-31 

C. p . 

7. 7655* -31 

- • 4. 3'1tE-0l- 

' 4.7632P-01 

H 


^ ,2.275lf-Ol: 

1.3207P-01 

n * , 

4.4691F-01 

1.29266-Cl 

4.734*'-0J 

H* 

4 ?.?l74r-3l 

3. R*35fc-Cl 

4.3393F-01 

M* ♦ 

2. 765Rr-3i 

4. 35356-01 

4.76326-31 

H2 . 

6. 2371 «■ -06 

’ *■ 2.3P396-06 

7.C*l5F-07 

H2 

3.57<.ijr-o* 

6. lR90r-C7 

4.R896F-08 

H- 

1.3C76P-35 

. .2.1843F-35 

1.3457F-35 

•4> . 

9. B29pr-‘)« 

‘ l.2)v)46-0*’ 

’ 3.4175F-06 

H7* 

, l.3l37*-0«.. 

4.0615E-05 t 

2.3B54F-05 

H2* 

1. ■»* iTr-O* 

2. P3496-C*' 

• ' 9.0443*-06 


85 


TABLE I.- Continued 


Pj -lOON/m^ 


PI = 1. 

, OOc » OP N/ SO-M 

. USl = 5.COE*OA 

M/SFC 

PI = I. 

,03F*32 N7SQ-M, 

. USl = 5.40P+04 

M/SEC 

XM2 = 1. 

.00 

XHF * 0.00 


XH2 » 1, 

.00 

XHF = 0.00 



MOVING S-<nCK 

STANOINvG shock RFFLfCTPD SHOCK 


■MOVING shock 

STinniNG swnCK beflefted shhck 

P 


1. 8PA?P*04 

2.7952F+04 

p 

2. 1718E+03 

2.2336F+04 

3.4826F+04 

T 

' 5.223JE.01 

8,l886r*0l 

1.0338? *QZ 

T 

S.548?F^01 ' 

9. 7899P+01 

1. 5323E+02 

RHO 

1.2<.1JE.31 

6.?6<»lF»3l 

6.592?e»ai 

RHO 

l.2A98Ft01 

S.798A«E+01 

.. 5.7163P + 01 

H 

?.R‘=60P*Q2 

5. 363SP+02 

6.6217P*02 

M 

3.4472F*C2 

^.2411F*02 

B.0603F+02 

A 

1.136^E.D1 

l.7052P*Ol 

2.1796F+01 . 

A 

1.2202F»-01 

2.02l2Ff01 

2.6875F*-01 

S 

7.6061'^tOn 

2. 8323F*CC 

2.9694F+00 

s 

2. 7233F+30 

2.954OCf00 

3.0982F*33 

7. 

?.R‘74F.aO 

3.6743F+00 

3.9124F»00 

7 

3.08?6E»00 

3. 876SE+00 

3. S758F*00 

GAMP 

8. 

9.6636E-01 

1.1204F>00 

GAMF 

8.705‘'F'01 

l.0''64E*00 

1 . 1855E»30 

■J 

3.AOA9E+01 

6.9306F+00 

a. C05flp *00 

0 

3.78nF>0l 

8.2776F*00 

1. 0816P*-01 

SPFCic<; 




SPFCI6S 

- 









e- 

3.0253'-01 

A.SS706-CI 

4,8880P-0l 

c- 

3. S12r-01 

4. 84C8F-01 

4.9694E-01 

H 

3. q‘i')3'^-3l 

8.8i»a4E-02 

2.2393P-02 

H 

2.97P5F-01 

3.1R34F-02 

6.0812F-03 


3.0252F-01 

4. *’.«6<3C-01 

4.88806-01 

Hfr 

3. SI 2l=-31 

4.84386-01 

4.9696E-01 

H2 

7 . 75‘.3>='06 

2 .4\.02f-07 

5.S00S6-09 

H2 

1 .4394P -06 

1.5402F-CB 

S,63l8P-n 


■ 8.39’7''0'' 

7.49(t4£-Ct 

l.0928e-06 

H- 

7. 9573F -36 

1 .7405E-06. 

1. 77676-07 


•' 1.32 70C-03 

1.7124E-0S 

3.20786-06 

H2» 

1, 18S8F-Oe 

4. 8051F-CS 

3.52326-07 


PI * 

1.00F.02 N/SO-B, 

. USl * s. 206 ^04 M/S6C 

PI • 

1,00P*02 N/SO-M, 

► USl = 5.606*04 M/SEC 

XH2 • 

l.OO 

XHF = 0.00 


XH? « 

1.00 

XH6 » 0.00 



MOVING SmOFK 

STANDING SHOCK 

R6FL6CT60 SMOCK 


MOVING SHOCK 

STANI^ING SHOCK 

oEFLECTED SHOCK 

o 

2.012<.E.03 

2.04796*04 

3. 1264F*04 

n 

2.3371P*03 

2.33746*04 

3.84246*04 

T 

‘ 5. 3827F. Jl 

8. 87376*3 1 

1. 29706*02 

T 

5.722’F*0l 

1.09536*02 

1.7907F*02 

RHH 

1.2373F.01 

6.0898F4-01 

6. 13906*01 

RMO 

1.27896*01 

'■.430SE*01 

5.38556*01 

M 

3. 19fcBF.02 

5.7Q77F*02 

7.30876*02 

H 

- 3.7068^*02 

6.69086'*02 

8.8294^*02 

A 

1.177BE.01 

1.04A 36*01 

2,44056*01 

A 

'1. 2657F+01 

2. 23866*01 

2.91366*31 

S 

' 2.66B2F.00 

2.09S3P*OO 

^ 3.0366P*00 

S 

' 2.'7821E*00 

3. 0094'’*0C 

3. 1510F*00 

1 

2.9735E.33 

3.78966*03 

‘ 3.9568‘=*03 

7 

3.19376*00 

3.9299C+00 

3.9843p*30 

GAMF 

8.6616E-01 

1.01366*00 

1. 16966*00 

GAMF 

8,7f QSE-Ol 

1. 1333F*00 

1 . 18986*00 

U 

3.6389F.01 

7.51856*30 

9.3429F+00 

•J 

3,9245F*0I 

9.2620E *00 

1.21876*01 


SPPCIPS 
e . 

3.274l‘'-0l 

' MOL*" fractions — 

4.72256-01 

4.9454F-DI 

H 

9.4«l76-01 

«.55C0E-02 

1.39106-02 

M * 

3.27406^01 

4. ■'2246-01 

•4,94546-01 

H2 

B. 321 5F'36 

7. 1341E-CH 

5.10776-10 

H- 

8.7602F'08 

3.9577E-C6 

3.6999F-07 

H2* 

1.-.799C-D5 

9. 91136-36 

1 .31416-06 


SPPCI=S 


• MOLF FoaCTIONS -- 


E- 

3.‘'37BF-'31 

4.9108F-01 

4.9803E-01 

H 

2. 5242^-01 

1.78316-32 

3. 9304^-03 

H* 

3.737RF-01 

4.91086-01 

4.90036-01 

M2 

9.8O01F-37 

2. 7428F-39 

1.3305P- 1 1 

H- 

7.0231F-0* 

7. 056CE-07 

1.13936-07 

M2* 

1 .07956-nP 

? .07706-06 

I.S163F-07 



TABLE I.- Continued 


Pj - TOO N/ 


PI ■ 1 

.OQP^O? N/SO-H. 

• USl ° 9.80P»04 H/SFC 

»1 • 1. 

00E402 N/SO-M. 

USl “ 6.20E404 M/SEC 

XM2 « 1 

.00 

XHP s 0.00 


KH2 > i* 

00 

XHE a 0.00 



MOVING SWOCK 

ST4N0ING SHOCK 

P6FL6CT60 SHOCK 


MOVING SHOCK 

standing shock 

reflected shock 

0 

2.507’c»03 

2.<»R9^e*0A 

<*,2094c*04 

9 

2.R641F «03 

2.6689F.«04 

4.91 74E*04 

r 

*.9U®e*01 " 

1.2354P»02 

2.0656c*02 

T 

6.349DE*0l 

1.5386E«02 

2.6355F4.Q2 

*iHn 

l.2ft23E*01 

S.02R9E«0l 

*. 1090F*0l 

9HP 

1.276SE+01 

4.3564F«0l 

4.6720E^0t 

•■4 

3.^753rv32 

7.1^76?»02 

9.645<»po2 

H 

4.5413EV02 

8.0819F»02 

1.1317E»03 

\ 

' 1.3U0F + 01 

2.3992F^01 

3. 1328E«01 

a 

1.4240Ff 01 

2.69695>01 

3.5419E«>01 


?.8^?5E*00 

3.060BP«00 

3.1985COO 

s 

2.9606F»00 

3.1478F*00 

3.2792E»00 

> 

3. 30R3P + 00 

3.9?906^00 

3.99906^00 

2 

3.5338F+00 

3.9817E«00 

3.9937E*00 


8.82R3C-01 

t.l67ie»00 

U L912E«00 

GAME 

9.03856-01 

1.1872E«00 

1. 1919E400 

(J 

SP^CIFS 

^.0659F^01 

l.0353«*01 

l.36^3E>01 

U 

4.3443F+01 

1.27l4Ef01 

1.6288F4-01 








f-^ 


4.9492F-31 

4.9862F-0I 

f* 

4.3405P-OI 

4.9770F-01 

4.99216-01 

H 

* ?.r.904P-oi 

1.0351f-02 

2.7531F-03 

M 

1.31905-01 

4.6045F-03 

1.5832F-03 

Hv 

3.95<*7P-0l 

4.<)4S}F-'n 

4.90625-01 

H¥ 

*^.3404F-0I 

4.97706-01 

4.9921E-01 

H? 


'••A807E-10 

2.44066-12 

M2 

2.2291F-07 

2.49706-U 

2.7293E-13 

H- 

*.96?Rr-0f 

o.04ur-o7 

0. 1079F-08 

H- 

3.7702C-06 

1.02856-07 

4.58456-08 


9,^597«-3* 

fi. 67906-07 

r. 53616-08 

H2* 

6.4351F-06 

2.01976-OT 

2.6076E-08 


P! ■ U 

30^*02 N/SO-M 

« USl « 6«30Ei34 

M/S6C 

PI • 1 

.00P*02 N/SO-M, 

USl • 6.406*04 H/SEC 

XH2 * 1. 

00 

X«E • 0.00 


XH2 « 1 

.00 

XHE • 0.00 



MOVING SHOTK 

FtANnlMF, S“ntK RtFLFrTED SHOCK 


MOVING 5«0fK 

STANDING SHOCK 

reflected shock 

0 

2.6035FO^ 

2.57C76»04 

4.«695F*04 

P 

3.0493f*03 

2.7486F*04 

5.24306*04 

T 

6.1152C*-01 

1.3826C^02 

2.34555*02 

T 

6.6281P*01 

l,698frF*02 

2.9374^*02 

RMO 

1. 20?9E*3l 

4.67956*0 1 

4.8835F*3l 

PMrj 

l.2629F*0l 

4.05906*01 

4.46785*01 

S 

4.?*=40F+02 

7. 61036*02 

1.04655*03 

H 

4.83785*02 

e. 5893E*02 

1.21966*03 

4 

1 .365''F^0l 

2.54745+01 

3,3403F*0l 

A 

1.49l5P*0l 

2.83846*01 

3.74016*01 

S 

2.90126*00 

3.l0*’7r*00 

3.2404F+00 

S 

3.01955*03 

3.18706*00 

3.31596*00 

1 

3.4206F4-00 

3.973^5*00 

3.99185+00 

7. 

3.44435*00 

3.98665*00 

3. 99506*00 

Oamf 

«.91 73E-01 

1.1813^*03 

1.19175*30 

game 

9.21345-01 

1. 18976*00 

1.19206*00 

u 

4,2060E*-01 

1. 1530P+OI 

l.4958'-*0l 

u 

4. 48045* 01 

1.39115*01 

1.76246*01 

SpFCIFS 




S»5Cies 

F- 




4. 1531^-01 

4. 9666C-01 

4.98975-01 

4.51205-01 

4.9812F-01 

4.9938P-01 

H 

1.6937^-01 

‘•.6747»'-03 

Z.3515C-33 

H 

9,75955-02 

3.3«72r-03 

1.24856-03 


4. l«3l^-0l 

4. 94666-01 

4,9fl97C-0l 

H* 

4. 51205-31 

4.9832E-01 

4.99305-01 

H? 

3. 96 92 '■-07 

‘’.9TUF-U 

7.5079P-13 

H’ 

1.1059F-07 

7.49115-12 

1. 11336-13 

H- 

4.‘9RSl«=-30 

1.6348P-07 

6.0540F-08 

H- 

.•*.6*>^8=-06 

7.18285-08 

3.47526-08 

H2 + 

9.0lK2f-06 

4.02885-07 

4.25805-08 

H2* 

4. 8185F-06 

1.09916-07 

1.68556-08 
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TABLe I. -Continued 


■pj - lOON/m^ 


PI s 1 

• OOP*0? 

. lisi = M/sec 

PI = 1 

. D0F»02 N/SO-M 

. USl a 7.006*04 

M/sec ' • 

XH? = 1 

.00 

XHC = 0.00 


XH2 = 1 

.00 

XHF = 0.00 



♦ _ t 

^MCVINO S^^CfK 

STAN^INr. %uqCK 

PePLFCTfn SHOCK 

. «\ 

MOVING SHOCK « 

STANniMG SVIOCk 

-PEFLECTEO SHOCK 


, 3. 2371C*03 

2 . aoi nF+04 

5.S201F+04 

O • - s 

..3.6167Cf03 

2. 7999F*04' 


* 5.8073F*04 


,f.0A77F»0l 

• l.3605E*02 

3.2325F»02 

T.*. 

R.0389F4-01 

2. 1865F *02 


3.0259F*O2 


^1. ?305r oi 

3.77'*F»C1 , 

' 4.2735F*01 

PHO 

1. 1 SO'.E + Ol 

3.29866*01 •' 


3.7973P*91 

H • . 

5. U33P*C‘» 

O.03Oirf02 ,* 

• 1.3082F *03 


«.7779F4-0’ , 

1. 0002F+03 


1.4828F+03 

/S'' i' 

l. 573*iF»0l 

2.O730F + 01 . 

3.O240F+31 

A 

I.BIRRE^OI 

3.22?8E*Ol 


4.2698E*01 


3.077iC*oo 

3.2?4?c*0S , 

• 3. 349ic*.00 

. s 

3. 18 77F*-0P 

. 3.296CF*00 


3.41476*00 

.Z- - 

3.‘^4B3F*00 

3.9flOf;r+00 

3.09tOF*00 

Z ' • 

•3.9110F4-0C 

3.9933F'*00 


3.99736*00 

r.AMF^ 

-0.4303^-01 

1. lOOOPtOC 

l.lO?lFfOO 

GAME- 't 

!.0522E*03 

1.191 76*09' 

• * 

. 1.1921^*09 

M 

4.f>l2oef01 

l.«l32FfOl 

1.8377FV01 

U 

4.8594F+01 

1. 73946*01 


2. 10896*01 

SPcCTF*i 




SP'^CI^S 

' 











i- ■ 

^ 4.fft43*‘-0l 

4.9<l72‘'-0l 

V . 4.0940F-QI 

•F- 

4.8ft63«‘-Ql 

4.9O22F-01 


4. 9966C-01 


, ^».714Ks-3‘» 

’.0565C-33 

1.0119^-03 

H 

2.2745F-03 

;r 1. 56346-03 


’ 6.7702E-O4 

•iP''.-!)'.'. 

» 4.6643‘‘-0l 

4.0872C-CI 

4.90^<JF-ul 


4, SSSSF,--©! 

4.9922F-01 


4.9966F-01 

-HZ 

. 4,5340®-38 

3.2291F-12 

5.1793^-14 

H2 • 

t 3.3019C-09 

- 5.7345F-1-3 ‘ 

•* 

1. 29856-14 


; 1,7202F-0<S 

^. 327lf-C8 

2.fv695F-0ft 


4.2268F-C7 

2.077IE-C8 

. 

1 ,‘il68F-08 

H2f 

3.2 704t?-0e 

6.5’»75f-08 

1. 15866-06 

H2* 

Q.4480F-07 

2.5456E-C8 


5, 7599C-09 



V • / 


r u 



. ' - 

.. 

' . . 

. - 


PI * 1 

.006*02 N/SO-H, 

. USl • 6.806*04 

M/SFC ' . 



1 



' , 

It 

X^*2 a 1 

. 90 

XHC •« 0.00 









a', 1 »- 

' ; . 






• 

d 



i’’* • - 

MOVING shock 

STANOING smock REFtFCTCf) SHOCK 

' 

. S 

. 


'J' 




3.42736*03 

2.8244C*04 

5. 7207c*04 

' ' . 





' »' ‘ 

- 

*T 

..7.4l6Zf*9l - 

2,0240C*0? . 

3.5332F*02 








PHO j . • 

t l.2036F*0l . 

.. 3.4984F*Cl j 

4.05 1 IF *.01 



■■ 





H - ■ , - 

5.45666* 92 ■ 

.. .9.5223C + 02 - 

1.3961F*93 

' . - 


A . ' 



• *' 


A e . • 

U. 67906*01 

3. 10256*01 ' • . 

.<4. 1029P*01 

<• 


A . 

it 

k 



S 1 i .. 

, 3. 1 334F*00 

3.2602F*00« • 

3,382?F*00 








Z 

. - 3. 839*F* 00 

3. 9920F*00 •. - 

3.9967^*00 






' 


GAmf. . 

9,a99''F-Cl 

1.1913F*00 

. 1.1921F*00 

• 

* 


' u 




li 

4.7<,9?F*9l 

1.62096*01 

2.9922F*9l 








SPCCIPS 


- MTLP FOACTICNS — 

- 








E- 

. 4.791F-91 

4.9909C-91 

4.99C9F-0J 








H . 

' 4,l772‘^-0? 

1.99616-03 

fl. 2495^-04 



'• .. 





H* 

4.79lir-oi 

4.99996-91 

4.9959P-01 





‘ 



H2 

' 1.4714F-09 

1. *^9435-12 

2.5313P-14 








K- 

q. «■ l<^ftr_07 

4.0222C-08 

2.0231^-00 

, , 

1 ^ 

i 





H7* 

I. 9340r-96 

4. 1583F-C5 

8.1061E-09 
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TABLE I.- Continued 


• 200 N/m^ 


PI • 7.00P*3? N/SO-x. USI • X.0ae«91 M/Src P| • 7.0000; N/^O-X. USl • 6.00F*01 H7SCC 

KH2 • l.OO ' XWP • 4.00 . XH7 • 1.30 XHF • O.OO 



HOVING ShF'K 

ST4N0tNr. 

OCfifCTfO 4H0CK 

, 

«0VtN0 S^OCK 

ST4Nn|NC SHOCK 

0E717CTED SHOCK 

p 

I.363»P»3I 

2ol47A*»01 

* 9.)414f»0| 

6 

2. 42897701 

7.‘»292**Ol 

t.92l6€*02 

t 

2.714?* ♦OO 

3.156<»f*00 

4.7i98f »00 

T 

4.B‘82eA00 

6.67a9**00 

8.1043**00 

•Wfl 

S.9703'*30 

6.9476(*00 

1 «1369*»9I 

9H0 ' 

4.9999**00 

I.l9«7**0l 

1.84667*01' 

u 

2.7749?*00 

3.4924*»00 

4.9397**00 

M 

9.0999**33 

T.3299**00 

9.8713*700 

4 

I.6432F*00 

l.AII2**00 

2.tS79F»00 

4 

2.16717*00 

2.47206^0C 

2.64917*00 


l.352*F*33, 

1«T)*44F»00 

. I«OT14**00 

S 

1. 112^7*00 

1.12027*00 

1.14247*03 

2 

I.OOaOE*OG 

•1.0000* »00 

-1.0000F»00 

7 

1.00007*00 

1.00217*00 

1.01607*00 

G6f^P 

9. 94947-31 

0.041)7-01 

9, 69177-31 

0497 

«.6664*-0l 

9, 14217-01 

8.91687-01 

•J 

2.24437*03 

i.soiie^oo 

1.194 0*»00 

U 

3.6919**03 

1.976***00 

1.39867*00 

















e- 

2.1923F-334 

4. 94040-34 . 

2.043)7-26 

7-'. . 

3.)24l*->9 

1.03267-17 

2.6I94E-I4 

H 

1 

' .3.«<k|3*-0« 

• 1.0107C-09 

H * 

4.6660* -09 

• 4.17917-63 

' 3.29635-02 


1,7392''3' 

1.71487-34 

1.7l22*-24 

•4# 

5.1999*-’? 

9.49417-10 

2«4909*-14 

Ml 

loOOOO^^OO 

1.0000* *00 

9.99905-01 

M2 

9.999*7-01 

9.9*327-01 

9*67045-01 

M- 

|.47?5*^49 

'4.49767-41 

1.9929F-32 

H- 

9.6126*-)0 

2.12*27-21 

*2.)987*-17 

M2^ 

2.9422F-35 

4.6790*-3S • 

J.3U27-27 

MJ» 

1.2fl70*-2* 

*.7392*-l9 

I.SI08F-l« 


PI • 2.00PP0? N/<n-P. IKI • 5.00C«0) P/WC 

*"/ . 1 . 00 , *MF • 0.00 

■rvl'IG S^rirp Stuxntxc S«rCK RFFl<r.T>0 S»«1C« 
» r.PT*ir»3l «.«<«IF«OI O.TOTOP«Ot 

' J.TOO’PUJO *.PJ7l'*00 6.6I«)P*30 

P“'' t.«7O**00 • P.0*.77?*00 I.P»*7F«0I 

X 3.P70‘F»(>0 •.1’?I'*00 T.'730*r»00 

« l.93T3F*33 7.1«35C»33 7.**««F*00 

3 I.nP33F«03 l.0ST«O0C I.I0T«F>00 

t I.OOOOfFOO l.333)f*33 I.30ITFO9 

'.»«f <».PJ»fir-01 e.*.«31'-0l •9.7000'-''l 

0 7.9»7ir.o1 l.tFlUFKlO l.)793F.ao 


SPFCI'3 Pni' FHC»I0N3 — 

»- P.BFIIF -31 5 . 494 .JF. 7 * F. 3 F 9 TC-I 8 

X l. 3 n «'-17 4 .T 410 F-C' 3 . 3 I 6 IF .03 

XF «. 9636 f .31 7 . 7 * 39 F -74 9 .I 9 P 0 F-IP 

X? t.lIJSFFil 9.999SF.J1 9.9669F.;| 

X- T. 73 F 7 F -17 4 . 4777 F -79 I. 719 «f .71 

9,9«3?f.; 7 7.4317F.7F 1.f>>9(,F.|9 


PI • ?.30»*07 N730-P. U91 ■ 7.00EF03 X/$fC 

1X2 • 1.00’ XHF • 0.00 


. xrvING SX0F« STiXOINC SFfCK PEFlFCT'O <XOC» 


P 3.33237*31 l.2‘F*F*02 2.20947*02 
t 6.I242F*00 ».Uf7F*00 9.1168F*00 
•XT 8.43487*33 I.«IB2F*31 2.3I37F»3I 
■X 6 . 4188 E *03 9 . 9949 'fOO 1 . 2 « 78 F *01 
» 2.3O0'F*03 2.E472F*00 2.8I3I'*33 
8 I.I413F.00 I.1834F*00 1.1789F*00 
* I.6013E*'>4 l.0l8«'*00 l.04 9 7F*00 
04XF 9.317’E-3I B.4747r-3I '8.2748F-0I 
17 4.3447F»0n 1.5F1"*00 1.33«7F*00 

SPFCIFS “9LF FF4CTI0NS 

F- 3.2342F-19 3.2234E-14 1.6096F-12 
X 1.O044F-33 3.684SF-37 9,'<t*3^-3? 
x» 3.08’9F-19 '.0901F-14 1.8394E-12 
X* . . 9.9839F-01 O.4315F-01 9.070*F-01 
X- : - . 7.«8l2'-73 2.7|'7'-17 3.0983«-l« 
x»* . . 1.5384'-’') 1.4606F-I8 7.32i5E-l4 
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TABLE I.- Continued 


Pj-200N/m^ 


01 * 2. 000*02 N/Sn-M, 

,• IISI * 1.60F*09 M/S*=C 

PI a 

2.00F*02 N/SO-M, 

> USl « t.90E*C4 »</SEC 

%H? » 1.00 

XHP a 0.00 


XH? a 

l.OO 

XHF a 0.00 


MnviNr, shock 

STANOINC SHrCK 

REFLECTEO SMOCK 


MPVtNG SHOrK 

ST A KO INC 9H0CK 

REFLECTED SHOCK 

o 1.916«f*0’ 

2. 07880 *33 

2.79786*03 

o 

2.4400E*02 

2.84076*03 

4. 00106*03 

T l.l2<»So*31 

l.9287P*0l 

1.6761601 

T 

l.l986Ff0l 

1. 7944 F *01 

2.39815*01 

QHO l.277U*Ol 

3.0'«0^E*01 

9. 1923E*01 

Rwn 

1.39076^0| 

8.40866*01 

8.39055*01 

M 3.117‘»F*01 

5.63Ur»01 

6.S2876+01 

H 

3.9230c^01 

7.14166*01 

8.54325*01 

^ 3.o07^e*00 

A. 73*35*00 

5.23196*00 

A 

3.8089E*00 

5.65836*03 

7.33836*00 

S 1.^6ll?»00 

l.5963P*0C 

1.6*986*00 

S 

l.«S34F*00 

' 1.713CE*00 

1.78985*00 

7 1.3T«6o*33 

l.ft91 3P*00 

l.ai59F*00 

z 

1.4639E*00 

1.8959E*00 

1.98845*00 

OAHE 8.1971E-01 

ft.A*7*«se-0l 

8.9935E-01 

CA'»6 

8.2685F-01 

9.4109E-01 

1.12936*00 

'1 1.1211F*01 

1.7833«*00 

1 .90876 *00 

) 

1.2700EfOi 

2.10306*00 

. 2.51525*00 








E- 1.19970-09 

3.296'fc-O*' 

1.5131C-06 

c- 

5.40406-09 

4.698BE-06 

2.32875-04 

H *,0149^-01 

0. 1747P-01 ‘ 

8.98636-01 

H 

' 6.3379r-0l 

9.45085-01 

9. 93475-01 

H* l.l?A.3f-0O 

^.23*iTe-07 

I.A9135-06 

Mf 

6.31406-09 

4.65365-06 

2.32835-04 

9.9ft51'-3t 

1 .82536-01 

1.0137F-0I 

H? 

3.6621F-01 

6.4P13F-02 

6.0637F-03 

H- 3.9A79‘--12 

2.9457f-09 

1.79086-08 

H- 

1.83165-11 

4.6140F-08 

1.06225-04 

•*Z* 7.*>997P-U 

1 .3D49F-08 

3.6716F-08 

H2* 

1.08326-I0 

•8.0349F-08 

1*30196.08 


PI a 

2.006*02 N/SO-M, 

. USl a 1.706*04 M/S6C 

PI a 

2. OOF *02 N/SO-M. 

> USl a l.90E*04 H/SEC 

XH2 a 

1.00 

XM6 . 0,00 


XM? a 

1,00 

XMF • 3,00 



MOVING SMfV*K 

STANniNG SMOCK 

PEFLECTFp SHhOk 


KHVlNr, SmQFK 

STANOINC shock 

reflectfo shock 

P 

2. n006*02 

2.46406*03 

3.34616*0 3' 

D 

2.72396*02 

3.2391F*03 

4.74006*03 

T 

1. 1*126*01 

l.637SF*0l 

1.9G97F*0l 

T 

1.237SF+01 

2,0723E*0l 

3.12476*01 

pwn 

1.33P7E*0l 

8.37496*01 

9.2008E*0l 

RMP 

1. 43496*01 

7.94426*01 

7.5644F*01 

M 

3.50846*01 

6.3*74r*oi 

7.43896*01 

H 

4.36l0F*0l 

7.9447P*0l 

9.79775*01 

a 

3.6541E+00 

5.1210F*00 

5.9*046*00 

% 

3.o73RF*00 

F, 64476*00 

8.194«E*00 

s 

1.50656*00 

1. 65926*00 

1.73446*09 

S 

l.40l’F*00 

1.76716*00 

1.64495*00 

1 

1.39735*00 

1. 79676 *CC 

1.9246F+00 

1 

1. 5343F* 00 

1.967*6*03 

2.0054E»00 

CAMF 

8.2?P*F-0l 

0.91 5.36-01 

9,73596-01 

GAHP 

R.3162E-01 

1.05705*00 

1.06906*00 

U 

1.1959F*01 

1. 91326*00 

2.03056*00 

U 

l.3437E*0I 

2.42846*00 

3.14126*00 


SOCCT6S 

c. 

2.69*26-09 

• M0L6 FOACTIONS — 
1.07976-CF 

9,73126-06 

SP6CIFS 

e • 

1. 12716-08 

• WOLF FRACTICNS — 
3.8268E-09 

3.8062F-03 

M 

5.6865F-01 

3.8687F-01 

9.60776-01 

M 

4.96936-01 

9.8336F-01 

9.9124E-01 

H* 

2.54306-39 

1.06166-06 

9,67476-36 

H* 

1.11046-08 

3.8169F-0* 

3.8073E-03 

H2 

4.3135F-01 

1.13126-01 

3.92126-02 

H> 

3.034 76-01 

1.6960E-02 

1.12875-03 

•<- 

8. 1Q02F-1 2 

1 .2234F-08 

9.33206-08 

H- 

3,99446-11 

2,43886-07 

.7.99375-05 

H2* 

*. S348"- 1 1 

2. 442CF-C8 

1.46806-07 

-4 7* 

7. 06956-13 

3.4663F-07 

8.880?6-06 
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TABLE 1.- Continued 


Pj : 200N/m^ 


PI » 2. 

OOP+02 N/SO-M 

• USl « 2.00E+0A M/SEC 

PI = 2. 

006*02 N/SO-H. 

. USl s 2.206*04 M/S6C 

XH2 * 1. 

00 ^ ' 

XHF = 0.00 


XH2 » 1. 

30 

XH6 a 0,00 



moving <lHncK 

STANOING SHOCK 

REFLECT60 SHOCK 


MOVING SHOCK 

STANOING SHOCK 

R6FL6CTED SHOCK 

P 

^.022<»E*32 

3.57I3F+03 

5.45396*03 

’P 

3.6tV3E*02 

4.21736*03 

6.78886*03 

T 

1.2793F+01 

2.5256E+01 

3.6614E*01 

T 

1.38036*01 

3.45036*01 

4’.33536*01 

RHn 

1.4A.R1F + 01 

7.0928F+0 1 

7.3424E*0l 

QUO 

1.5043F*01 

6.05426*01 

7.45646*01 

M 

^.fi22^F»OI 

8. 7649^*01 

1 .0996F*02 

u 

5.81536*31 

1.35086*02 

1.33456*02 

& . 

A.1®V2P^00 

■’.•'»09E+00' 

8.5099E*00 

A 

4.5885f*00 

8.34496*00 

9.09146*00 

S - ’ 

. 1. 6512F* 00 

l.ftUl E»00 

1 .88696*00 

S 

1.7527F+00 

1.88936*00 

1.9571F*00 

z 

1 ,60fl2^ + 00 

1.9936E+00 

2. 02886*00 

1 

1.76356*00 

2.01926*00 

2.10016*00 

GAME 

8,37^3E-01 

1.1384P+00 

9.74936-01 

GAMf 

8.5754E-01 

9.99586-01 

9.07816-01 

U . 

K41 70F* 01 

2.9368E+00 

3.53256*00 

U 

1. 56146*01 

3. 88396*00 

3.94586*30 

SP*^CIFS 

R. 




SPECIES 
e . 




2. 326 7«’-0P 

4.878U-C4 

1.47036-02 

1. 11176-37 

1.03516-32 

«.7>>68E-02 

H 

* 7.5638F-01 

9.954?c-0l 

9.70056.01 

H 

8.65976-01 

9. 79326-01 

9.03746-01 

H* 

- ’.2966'--D8 

4,87S3F-C4 

1 .4700F-02 

H* 

1.1019F-07 

1.00836-32 

4.79586-02 

H2 

2.A36?*’-01 

3.6474C-03 

5.01926-04 

«2 

1. 34C3F-01 

5.4789F-C4 

2. 34796-04 

- . 

9.A6<»lc-U 

1.54346-06. 

2.0399E-35 

M- 

3,93186-10 

1 ,32596-05 

4,46786-05 

H2^ 

^.8*^27?-lC 

1.8266C-C6 

. 2. 32146-05 

H’* 

1. 37516-09 

‘ 1,48626-0* 

5,50086-0* 


P 1 * 2 

. 006*02 N/SO-h , 

- USl * 2. IOF*04 

M/S6C 

PI • 

2.005*0? N/SO-M, 

► USl • 2.305*04 

M/S6C 

XW2 « I 

.00 

XHF « 0.00 


XM2 • 

1 .00 

XHF • 0.00 



MOVING S^OCK 

STftN'ltNr, Shock KPFLfCIEn SHOCK 


MOVING SHOCK 

STANPING SHOCK RFFLECTFO SHOCK 

n 

3.3351^*02 

3. 

89836*03 

6, 141 8F*03 

p 

3, 99985* 32 

4. 859*-F*03 

7.36736*03 

T 

1. 32866*01 

3. 

02155*01 

4.04125*01 

T 

l,449IF*0l 

3. 793 35*02 

4.5703F*OI 

R‘-n 

* l. 493?P*01 

6. 

41 745*oi 

7,37165*01 

PHO 

1, 49845*31 

8,flR84C*0l 

7.80985*31 

M 

5.307-»F*0l 

9, 

*'12 15 *01 

1.21725 *02 

M 

6,3464F*0l 

1, 14875*02 

U4531F*02 

4 t' 

4,8461 5* J3 

8. 

79285*03 

8.80205*00 


4.R407E*0n 

R. *6906*00 

9.3735F*00 

s . - ^ 

1.7017F*C0 

1. 

85396*00 

1,92325*00 

s 

1. R03*‘5 » m 

1.92265*00 

1.990*5*00 

7 

1.4B49c»o(5 

2. 

008fl5*oo 

2.3617F*33 

7 

l,R4206*00 

2.C4346 *00 

2. 14236*00 

GAME 

B,4‘'6flr-01 

I. 

08146*00 

9. 2989F-01 

GAMP 

P. 77676-31 

9.47975-01 

R.9863F-31 



3. 

4’*?‘^F*00 

3.73835*03 

U 

1.63186*01 

4. 14915 *0C 

4. 0647F*00 

SOff I6S 
















p- 

4.9l72-_0fl 

1 

,02‘^65-03 

3.02P5P-02 

F- 

2. B671E-07 

2. 16046-02 

6.66735-02 

H 

1. 13JI«---31 

0 

,O?79F-0l 

9.3<>045_oi 

H 

9. 14235-01 

0 . 56406-01 

8.66365-31 

u* 

4.e883r-08 

3 

.02695-33 

3.02795-C2 

M * 

?. P4R25-0? 

2. 1*016-02 

6.6658E-02 

H? 

1 . 86 99!^-3l 

1 

, 1<,485_3^ 

8.230«5_04 

H2 

8, *768E-02 

3.50725-04 

1.82936-04 

n- 

l.79i7r-ic 


. 95795-06 

3.32065_o^ 

M. 

9, 3 7865 - 1 3 

3. 1922F-0* 

8.4322E-0* 

h?k • 


t 

.5214c,o*> 

8 . 93335 - 0 * 


7 , n 1 ?Q5 -09 

2.5271F-0* 

6.92875-08 
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TABLE I.- Continued 


Pj - 200N/m 


PI = 2.00F + 02 N/SO-^'. 

USl * 2.^0E*OA H/SFC 

PI = 2.00F*02 N/SQ-H» 

OSi * 

2.60E*C<» M/S®C 

XH2 = l.OO 

XWP a 0.00 

X«2 = 1.00 

XHP = 

0.00 



MOVING SMOFK 

STANOING SHOCK 

reflecteo shock 


MOVING SHOCK 

STANOING SHOCK 

reflected SHOCK 

0 

4.3465F+02 

8301F+O? 

7. 7061F»O3 

D 

S.0287Ff02 

4. 76B0F^03 

T.493BE*03 

T 

1. 551 3F* 01 

4.O60OC+OI 

4.7850P+OI 

T 

?.0«14E*-OI 

4.4597Efr0l 

5.0742F*0l 

QHn 

1.4fr22F+0l 

*. 741 1E*01 

7.4383F+01 

R«n 

l.2?9lE*0l 

4.9790E*Ol 

6.4801EOI 

s 

*.89OQP*-0l 

1.?4AAP*02 

1.5729P+02 

H 

R.0649E+01 

l.4417F^02 

1. 7994E*-02 

A 

^.2330P*00 

8, 80«<^'^»00 

9.6A25F»00 

A 

fe.BSOTE^OO 

9.2332FOO 

1.0087E*^0l 

S 

i.85A2F«-00 

1.956CE*’0C 

2. 0248= *^00 

s 

l.9446E*00 

2.0291=*00 

2.0999F*-00 

1 

1.0162F*00 

2.374'\P+00 

2.1872F*oo 

7 

l.9944F*00 

2.1469E^00 

2.2791E^00 

r.AMF 

9.2121F-01 

9. 1966P-01 

a. 8825P-01 

GAHF 

1.1471=^00 

0.9O39F-OI 

8.7993E-01 

u 

1.699RP«-01 

4.32f4P+00 

4.1508F+OO 

fj 

1.8159E+01 

4. 4906E»00 

4.245lE*-00 


SpccTc^ MOLC PPACTTCNS 


F- 

l.0U9‘'-0f 

3.6127E-02 

8.5810P-02 

H 

9. P620F-O 1 

9. 2744F-CI 

8.2811^-01 

H*- 

l.0078F-0‘> 

3.6 121F-02 

8.5790F-02 

H2 

4,3714E-3’ 

2.4R26F-04 

UASe-^F-OA 

H- 

?.7708=-O9 

2.9964F-05 

6.1483E-05 

Mf* 

5. 9064C-0R 

3.5691S-05 

0.O944P-O5 


SPEf.ie<J ' HOIE FP4CTICNS 


F- 

8.4790F-0K 

6.8603F-02 

1.2262E-01 

H 

9. 9693=-01 

8.6258P-01 

7.5453E-01 

M* 

8. 47KIF-05 

6. 8593E-02 

U2260E-01 

H2 

2.8982P-03 

V.320KF-04 

9.12536-05 

H- 

8.8460F-08 

3.9lS=E-05 

6.41816-05 

H2f 

1.2770F-07 

4.9071E-05 

8.84796-05 


PI » 

2.00=402 N/SQ-M. 

. USl * 2.506404 M/SEC 

XH2 a 

1.00 

XH6 s 0.00 



MOVING SHOCK 

standing shock 

oeflectfd smock 

0 

4.6930=402 

4.9294F*03 

7.8552=403 

T 

1. 73346*01 

4.2914F*01 

4 .9514F401 

9HH 

1.3728=401 

*.4459E40l 

7. 1042F401 

H 

7.473764 01 

1. 3442E402 

1 ,6894=*02 

A 

5.9331=400 

9.C30«5400 

9.8834F400 

S 

1,9020=4 03 

1.991 3=400 

2.0610=400 

z 

1.9721=400 

2. 1092=400 

2.2331F+00 

GAME 

1.029TF*00 

9.0104C-01 

8.8342F-01 

IJ 

1. 7622F401 

4.4351=400 

4.21=8=400 


SOPCIE^ — MTLP FRACTIONS 


c_ 

6. 73T0=-06 

5, 20C=F-02 

1 ,046 l=-Ol 

H 

9.8584=-01 

8.9574E-01 

7.9054P-01 

H* 

6. 7213=-06 

5. l997=-02 

l.0458E-0l 

H2 

1 .4150F-02 

1. 7556E-04 

1, 1619E-04 

H- 

1.2811F-09 

3.4008P-05 

6.4903P-05 

H2* 

2.4579=-O0 

6.4065F-05 

8.77I8F-05 


PI * 

2.006402 N7S0-M. 

USl • 

2.706404 H/S6C 

XH2 a 

1.00 

XHF ■ 

0.00 



MOVING SMOCK 

STANDING SHOCK 

reflected SHOCK 

0 

5.3669E402 

4.6099= 403 

7. 1309F403 

T 

2.4350E401 

4.6036F401 

5.1816=401 

RHO 

1. 1020E401 

4, 5793F401 

5.91716^01 

H 

8,6754C*0l 

1.5408P402 

1.9091F402 

A 

7.4412F400 

9.4305E400 

1.0284=401 

S 

1.9810E400 

2.06626400 

2.1303=400 

1 

2.0001E400 

2.1367F400 

2.3250E4OO 

GAME 

1,13706400 

8.8345F-01 

8.7752E-01 

U 

1,8665=401 

4.5005P+00 

4.2665=400 


SPPciFs MOL*= fractions 


F- 

7.6613F-D4 

8.5533E-0? 

1.4023E-01 

H 

9.9774F-01 

8.28756-Cl 

7.19356-01 

H«- 

7.6604F-04 

8.5522E-02 

1.4020E-01 

H2 

7. 2818=-DA 

1.0233F-04 

7.2A63E-05 

H- 

A.449OP-07 

4. 1022E-05 

6.2378E-05 

H24 

5. 3977= -07 

5.2520E-05 

8.7519E-05 
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TABLE I. -Continued 


Pj - 200 N/m^ 


oi » 7.00P+32 N/90-M. 

USl = 7.80F+04 M/SEC 

PI = 2.00F*02 N/SO-4. 

U51 • 3.00Et04 M/SEC 

XM2 = l.OO 

XHF = 0.00 

X»2 - 1.00 

Xhp = 0.00 



MOVING SHOCK 

STANDING SHOCK 

OEFLECTgn SHOCK 


MOVING SMOCK 

STANOING SHOCK 

reflected smock 

o 

S.7736P*0'> 

4. 58636+00 

7.0001P+03 

D 

6.5266P+02 

4,99616+03 

7.4691F+03 

T 

2. 7932F+01 

4.74345+01 

5.29525+01 

T 

3.33S4F+01 

S, 0362F+01 

5.56475+01 

:^un 

1.01946*0l 

4.33T4P+01 

5.56646+01 

RHO 

9.6021E+Cn 

4.2672E+01 

5.4026E+01 

4 

9. 30976f01 

1.64515+02 

2.0256E+0? 

w 

1.0659E+D7 

1.87936+02 

2.29206+0? 

\ 

7.7028E700 

P.'-AQRE *00 

1.04966+01 

A 

7.96R3E+00 

1.0U9F+01 

1.10035+01 

9 

P.OlPgE+OO 

2. niBE+00 

2. 17486+00 

S 

2.06876+00 

2. 1670E+00 

2.2440E+00 

7 

2.0C66P+G0 

2.22946+00 

2.37495+00 

1 

2.0378F + 00 

2. 3247E+0C 

2.4844F+00 

GAMF 

1 . O5A-7c*0o 

8.7891F-01 

8. 76 11 F -01 

CAMf 

9.3415F-01 

8.7453E-01 

8.7570E-01 

ll 

1.919?P*01 

4,62265+00 

4.29866+00 

•J 

2.04356+ 01 

4.60205+00 

4.4129F+00 


^PECTP^ 


•'OLE FP ACT IONS 


<;pFciPs 


«OlE F(i\CTtONS — 


H 

H3 

H- 


« 77 <»P -02 

e,<) 2 -fc''-ni 

•».S 772 »'- 3 ^ 

2,7f)23F-Q<» 
1 , 3177 '!- 3 /S 

I, POR?P-Of 


l.nscsF-Cl 

7 « 93 '» 3 e- 0 l 

1.03C4E-01 

O. 2309 E-C 5 

4 . 2873 P -35 

S.tOTlF-O? 


U^900E-01 
6.fl3fl2F-01 
I ,< 57976-01 
5.9917C-05 
6,1 309C-05 
o,76A6E-0« 


e- 

H 

H* 

H 7 

4 7 * 


1 . 86726 - 0 ? 
9 . 625 ? 6-01 
1 , 3 * 716-07 
9. 9271F-06 
4, I 9 756-OF 
4. 67976 -06 


1 . 39RIE-01 
7. 2023E-01 
1.39796-01 
5. 7169C-09 
4.76696-05 
6 .* 318 F -05 


1.9510F-01 
6.0963E-01 
1.95075-01 
4. 1080F-05 
6. 17205-05 
9.22915-05 


PI » 2.006+0? K/SO-M, 

USl * 2.90F+04 H/SFC 

P\ » 2,006 + 02 N/SO-M, 

USl 

* 3,206+04 M/S6C 

XM? B i.no 

XMF s 0,00 

X«2 « 1 .00 

xhf 

* 0.00 



KPVING SMPCK 

STAN'^ING SHOCK 

REFLECTcn SHOCK 


MOVING S“OCK 

STANOING SHOCK 

reflected shock 

o 

6.1131F+0? 

4. 77876+03 

7. 14686+03 

o 

7,4?55E+0? 

5.7433E+03 

8.47056+03 

T 

3.0°676+oi 

4,flB93E+01 

f.42«36+0l 

T 

3.69906+01 

5. 3341E+01 

5. 06416+01 


a.7794f +00 

4.75R7C+C1 

5.47S26+01 

3W0 

9,61465+30 

4.42976+01 

5.54365+01 

M 

9.97126+01 

1.7589r +02 

2. 15466+0? 

M 

1.2114F+02 

2. l40*E+02 

2. 59556+02 

A 

7.8323E+J0 

9.87346+00 

1.37406+01 

A 

8.291 06+03 

1.0643F+01 

1.15006+01 

S 

?. 04156+00 

?. 13495+00 

2. 20996+00 

K 

2. 12065+ 00 

2. ?30lE + 00 

2.31176+00 

1 

2.0l97r*,oO 

2. 27635+00 

2.42016+00 

T 

3.08796+00 

2.4306E+00 

2.6056F+00 

GA MF 

9.81376-01 

8.7+llF-Ol 

8. 7667C-01 

Gamp 

8,93365-31 

8.7376F-01 

8.7754E-01 

■J 

1 ,97996+01 

4.649JC »QQ 

4.34046+00 

•1 

?.1801F+01 

4. 7365E+0C 

4.57146+00 


$prC I6S 


• IK0L6 FK ACTIONS — 


SPEC16S 


. MOl 5 fractions — 


6- 

9.‘4706-03 

i.?inE-oi 

1,76446-01 

c_ 

4.2174C-0? 

1. 77276-01 

2,32566-01 

H 

9. G355''-31 

7.57226-31 

6.4*’90=-0l 

H 

9.1658F-01 

fc ,45 32F-01 

5.3473E-01 

H + 

9,6447=-97 

1. 2130E-CI 

1.7644E-31 

H * 

4,21736-02 

1, 7725E-C1 

2.3252F-01 

H? 

1 ,50746-34 

6.T791F-05 

4.88056-35 

H? 

^.76*46-0^ 

4.18006-06 

2.92B5F-05 

M- 


4. '■239E-o« 

6.13316-05 

H- 

7.27376-34 

5.20606-35 

6.2164F-05 

Ul, 

?. 9*346-0* 

A .05456-05 

8.96946-05 

HP + 

P.30306-36 

7.49C7F-05 

9. 7763E-05 
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TABLE I.- Continued 


Pj - 200N/m^ 


01 = ?. 00^*02 N/ST-*'. 
X«? = l.OO 


nSl = 3.A0‘-»0A M/S*=C 
XnP = 0.33 


PI = 2. 30=^*02 \/ ^O-^' . 

X^? = l.OC 


USl = -^.eOEfCA M/SPC 
XHf = J.OO 



Mf'viN'G 

stanoing S'-'nfK 

PEFLFCTon S«nCK 

o 

P. 4017F+0’ 

A, ^qooe+o-^ 

9. 7707F *03 

T 

2. 9-»P‘iF*01 

5.6-*l 7P*31 

6.1517^*31 

9un 

9. fi29or ♦on 

4, 4A7or*0l 

*^.77 52‘=*''l 

M 

l.-JA-’ort-o'* 

2.'»?^S‘=*02 

2.92‘’1E*0? 

\ 

P. 6xq->c » 

1. iiooF*ni 

1.22095*01 

S 

2.1‘'1‘;P*0C 

?.2''32C*OC 

2.3B03^ *0C 

7 

?. Mg]'-* 33 

2.5440^*33 

2.7^690*-33 

0^*'f 

P. 727^0- 01 

5.'»«O5F-01 

8. 8109P-01 

■ J 

?.3??‘5o*Ol 

4.0oe'tc*00 

4.7950F*00 



MOVING SMOCK 

stanoing smock 

oeflectfo shock 

f* 

1. 0560F* 0? 

8.9823F*03 

1.2968F*04 

T 

4.4229F*01 

6.230ir*01 

6.863l?*0l 

OWf) 

1. 3419=*3’ 

5. 1642‘^*31 

e*,2636c*31 

H 

1.7069c*02 

3,0494F*C2 

3.6646F+0? 

A 

9.34640*00 

1.2395=*0l 

l.3601F*31 

9 

?. 2 73P'-* on 

2. 421 O'^ + OO 

2.^184E*00 

7 

2.29?5C*03 

7.7913F*00 

3.0167P*00 

r,A«o 

9.61 55C-31 

8. 5184C-01 

8.9348F-01 

*j 

?.6l 15'-*01 

5. 2734F+00 

' 5.2081‘=*00 


Snrr iFs 

c. 

4.nTi9Rr--)7 

■ MOL= >'P ACTIONS — 
I420r-0l 

2.6936C-01 

u 

®.‘!l4c-ni 

=. t14«c-CI 

4.6H4e--0l 

H* 

6,0'^«9A,e-3*« 

2 . 14 IPF-Ol 

2.O9375-01 

J7 

3. 9773r-3S 

. 3.38636-35 

2.3563F-35 

H- 

l.0C42'=-;*i 

S.4P14C-C5 

6.0719C-05 

-»7* 

1. 190P'*-35 

5,?«‘»Ar-05 

l.3075=-04 


SPEC IPS 
c_ 

1.2762^-31 

- MOlE fractions -- 
2.9373F-01 

3.3712E-01 

H 

7.447ir-3i 

4.32429-01 

3.2565F-01 

M* 

1.2742C-01 

2.8309E-01 

'3.3708F-01 

W* 

2.?632"-0* 

l.tl39F-05 

9.1566E-06 

H- 

l.4?98'--0® 

5.3798F-05 

5.1018E-0* 

H>* 

1. 7826P-''5 

r,oo94E-05 

9.4840F-0* 


01 . 

2.00F*02 N/SO-M, 

. USl * 3.6QF*04 

M/SEC 

PI » 

2.00F+02 N/SO-M, 

► US! » 4, OOF *04 H/SEC 

XW? s 

1.00 

XMC^ s C. OC • 


XM? . 

l.CO 

XHF s O.DO 

1. 


MOVING SMOCK 

standing shock peflecteo smock 


MOVING SMOCK 

S7AN01NO SMOCK 

peflecteo shock 

o 

0.44T4F*02 

7. 7-'24r*o3 

1 . 1? r3*‘704 

t> 

1,1735F*0> 

1.0301F*04 

1.4043F*O4 

T 

4.213ACf0l 

C.9?83F*0l 

6 .8102F*01 

r 

4.6143 = * 31 

6.5439F*01 

7,250l=*31 

RHO 

1.01 1 DF*3l 

4 , 9 1 «9C *0 1 

6.0271F *01 

RHn 

1.0'»23F*01 

• 5.3R79=*C1 

6.4673=*01 

.4 

1. 5321F* 32 

2. 72 7?r*02 

3,?B79P*02 

M . 

1.89l?F*02 

3.3894F402 

4.0731=*32 

A 

P. 9906^*03 

1.1777F*01 

1. 2875*= *01 

\ 

9.7033=*00 

1.302=F*0l 

l.4401F*01 

S 

2.?274c*00 

2.^567F*C3 

? ,44 86F *30 

S 

2.32=4F*00 

2,4858F*00 

2.5093F*OO^ 

7 

2. 2 1 7?F*03 

2.66«RF+CC 

2,8731^*00 


2, X71 7c* 33 

2,o27Qr*33 

3.1667F*00 ' 

SAMf 

8.6^010-0’ 

8.7777C-01 

8, 8625*= -01 

GAmf 

P.60 3 3'-- 31 

8.e732'--01 

9.0360F-01 

'J 

2.466?Ff3i 

5,0748'-*00 

4,96 94F*00 

•I 

2.757SF+01 

5.4945F*nO 

5.4954=*30 


SPFCIFS 


• MOLT CPAC TIONS — 


spFri=s 


• mql- FDACTICNS 



r - 

9. 821 7F-02 

2.49 74r-Cl 

3.04009-01 

c - 

1.5678r.31 

3. 1504=-31 

3.6831F-01 

M 

P.03 52" -01 

5.0039F-0L 

3.nj57=-0l 

H 

4. 864or-0 1 

3.632 1F-01 

2.6328F-01 

M* 

9. 821 3«- -37 

2 .497ir_oi 

3. 3396F-31 

M * 

1 ,FS77'--3l 

3 . 1= 80'--0l 

3.6827F-01 

H2 

7. 9496''-95 

7.2*^73F-CF 

1.40B8=-05 

H2 

1. 7688'--0«- 

1 . ll 6FE-05 

5.5385C-06 

H- 

l.?394f-nc 

6.54 )Ff -0= 

5.703M-35 

M- 

l.5737r-05 

®.0ll4F-05 

4.3074C-05 

M2* 

1. F0l0=-05 

8. 8084E-0* 

9,9*>97=-0f 

H 7* 

2. 3l83=-35 

' fl.BRWr-OS 

B.5265F-35 
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TABLE I. -Continued 


-200N/m^ 


FI • 

2,00H*0? N/SO-M, 

. USl • H/SFC 

PI * 

2.00FfrO? N/SO-H. 

> USl • 4.60F»04 M/SEC 

XM2 * 

l.OO 

XHF • 0.00 


XH2 s 

1.00 

XHF e 0,00 



Mm/!Nc snncF 

STANniNf. SHOCK 

PFFLCCTFf) SHOCK 


MOVING SHOCK 

standing Shock 

REFLECTED SHOCK 

p 

l.?*)7DF*03 

I.IAO7F404 

t.6841F*34 

p 

1.5625E»03 

l.47l7Ff04 ' 

2.l389Et04 

T 

4.797^t»01 

6« R663^«01 

7.6813P^01 

t 

5.143ftE»0l 

7.6029P*01 

8.85736*01 

rmo 

l.t003F«-01 

•■•.5717F401 

6«6117E40t 

9H0 

1.1S11E»01 

S.8084E»01 

6.6741F401 

M 

2.08^0E*02 

3. 7464E*02 

4«5024E402 

H 

2. 5008P^3? 

4.S108F«02 

5.4641F*02 

h 

1.0071F»0l 

l,3704F*0l 

l.5290E*Ol 

4 

1.0fl25F»01 

l.5247E*01 

1. 7660E*0t 

<% 

?,3789F4^0D 

2.5S12F*03 

2.6630F»03 

S 

2.4B70E»00 

2.6821E4^00 

2.8038E*00 

1 

2.4S71E^00 

3.0576F400 

3. 3161F«00 

7 

2.63B9F»00 

3.3327^400 

3.6182F*00 


8.6044F-01 

8.9457E-01 

9^ 1784F-31 

9AHF 

8.6319F-01 

9.17S6E-01 

9.7313E-01 

II 

2.9030E>01 

®. 7399^*00 

9,7798F400 

U 

3. 1934F+31 

6.3356E»00 

6.64686*30 


S*»ftlFS j^PLC FRACTTOns — ^PFCfrs - MOtF FOftCiICNS -- — — — — 


E- 

1 . 8606 F -31 

3 . 45 S 7 E-CI 

3 . 969 SF -01 

F- 

2 . 42156-31 

3 . 9994 E -31 

4 . 47276-31 

H 

4 , 2783 ':- 0 l 

3 . 0794 E -01 • 

2 . 06036-01 

H 

5 . 1565 F -01 

2 . 0005 F -01 

1 . 0542 E -01 

H* 

1 . 8636 E -31 

•». 4 K 91€-01 

3 . 9691 C -01 

H 4 

2 . 4214 P -01 

3 . 9991 E -01 

4 . 47256-31 

«? 

U 3822 K -05 

7 . 37306-06 

3 , 05206-06 

H 2 

8 . 40 *lF -06 

2 . 62236-06 

*. 42446-07 


1 . 6739 F -35 

4 . 4594 C -35 

3 . 3916 F -05 

H- 

1 . 7308 F- 0 * 

3 . 0031 E- 0 * 

1 , 4974 F- 0 K 

H 2 * 

2 .’ 04 ?F- 0 * 

P. 2 O 43 F -05 

7 . 1837 F -05 

H ?4 

2 , 4 l 38 e -05 

6 . 2845 F- 0 K 

3 . 7423 F- 0 * 


»l ■ 

XM2 a 

7 . 006*02 N/ 50 -M. 
1.00 

MOVING 

• USl • 4 , 40^*04 M/SEC 

XHC a 0.00 

STAWniNf. SHOCK RFFLFfTEO SMOCK 

PI • 

XH2 a 

2 . 00 F *02 N/SO-M 
1.00 

MOVING KHOFK 

* USl * 4.80F*04 M/S 6 C 

XHF • 0.00 

standing Shock befifCTEO smock 

o 

1 . 426 7 C *03 

1 . 31776*04 

1 . 9032 F +04 

D 

1 . 7041 F* 3 -< 

1 . 620*^404 

2 . 39426*04 

T 

4.9-»26F*01 

7 , 21426*01 

8 . 2005 ** 0 l 

T 

5 . 3136 E* 0 l 

8 , 04496*01 

9. 7*44F*0l 

RM 9 

1. 12496401 

*. 71 S 8 «* 0 l 

6 , 6895 F *01 

RHO 

U 1 774 F* 0 l 

5 , 83076*31 

6 . 54156*01 

M 

2 . 2842**02 

4 .I 20 SF *02 

4 . 9470 F *02 

S 

2 . 72216 * 0 ? 

4 . 9 l* 4**02 

6 . 00426*02 

4 

1. 044^^4 31 

I.44^9F4CI 

1 , 6348 F* 3 l 

3 

I.l2l‘**01 

1 . 61646*01 

l. 937 oc* 0 l 

S 

2 . 432 ^ 6*09 

2-614 7 C 400 

2 . 7320**00 

S 

2 . 54236*00 

2 , 74 * 0**00 

2 . 8745**00 

z 

2«*4*7C400 

3. 1947F400 

3 . 46946*30 

» 

2 . 71556*00 

3 . 468 BE* 0 C 

3 . 75226*00 

GAHF 

8 . 41466-01 

9 . 04206-01 

9 . 3940* -01 

GAMF 

P. 6553 *- 0 l 

0 , 36 ? 4*-31 

1 . 0261 * *03 

•1 

X.04ft4r401 

4.01746 *00 

*, I 7 '^fl*f 00 

•1 

3 , 33 R 3 F *01 

6 , 70 R 5 P *00 

7 . 2663 E *00 


e. 

’.1449P-JI 

3.-405 F-01 

4.7359C-01 

F- 

2.6892*-0l 

4, 23486-01 

4.6700*-0l 

M 

S. 70O7*-3l 

9.5183*-3| 

1.52776-01 

4 

4.6? 12* -0 1 

1.52906-01 

6.5993C-32 

H» 

2.1449* -ul 

3. 7401F-01 

4.2356F-01 

« 4 

?.4P9ir-oi 

4. 23456-01 

4.66986-01 

43 

1.3814* -35 

4.5816*-36 

1 ,4?86*-06 

H7 

6.4*35*-0* 

I.3410F-06 

1.46816-07 

M- 

l.77-»6C-0* 

3. 772 7F-C5 

2.41466-05 


1 , 6034 * -35 

7.2147C-05 

7.67576-06 

M»4 

?.3356*-0* 

T,4?75*-0* 

■.524*c-0« 

H?4 

2.4357*-0* 

4.95446-05 

2. 1124F-05 
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TABLE I. -Continued 


pj - 200 N/m^ 


PI * ’.OOF+02 N/SO-M, 

liSl * 5.00F*04 M/sec 

01 • 

?.0OF»O2 N/$0-H« 

USl a S.40Ef0^ M/SFC 

XM? = 1,00 

X«F a 0.00 

X«2 ■ 

1 .00 

XHE * 0.00 



MOVING SMOCK 

STANDING SHOCK 

PEFLECTEO SHOCK 


’HrviNC. SHOCK 

STANPINC SMOCK 

REFLECTED SHOCK 

0 


1. 7887C*OA 

2.6788F^04 

P 

.?.16A3F»03 

2.091;f»04 

3.3236F*04 

T 

5.4R41F+01 

8.5689F^0l 

l.lll9ed.02 

T 

,5.83ft7F*.oi 

• l.0077Ff02 

r.5332'*02 


1. 1<)07F*01 

5.801A5»01 

4.24l9E^0l 

OUf^ 

-1‘.?177E+01 • 

3.4412601 

<5.4815F»0l 

H 

2.9®43E*0? 

«.3349?»02 

6.6t35E>02 

H . 

,3.4453F»0? * 

6.21216»02 

8.0214^02 

4 

1.1621POI 

1. 7232P»01 

2.l722Ff0l 

A 

' J.2480E+01* 

' 2.0142FO1 

2.6T48F01 

s 

2.5P8‘?F*00 

P.RlOlEfOO 

2.9<.67F«>00 

S 

2,7l2lF»0f) 

2.93146*00 

3.0760F4-00 

7 

2. 8156F»07 

3.59R2P«>00 

3.8600P»03 

7 

3.0446F»00 

V 3.814?E*00 

3.95476 *00 

r.AMF 

8.6847e-01 

g,4312E-01 

1. 0994F^0O 

GAME 

fi. 7644C- 0I 

1.03556*00 

1.18006*00 

«1 

3.48216+01 

7,1^7oc*.oo 

8.1998F+00 

U 

3.7683F»0l 

8.454?c«00 

1.07536*01 


«5PFCIFS MOLP FOACTtCNS SPFCtF^ MOL^ FPACTICNS 


F- 

2.*>4-»lE-0l 

i*. 44206-01 

4.01876-01 

f- 

3,43136-01 

4.7S66F-01 

4.94276-01 

H 

4. 10«ie?-0l 

1.11575-01 

3,62586-02 

H 

3. 13716-01 

4.8666E-02 

1.14586-02 

H* 

2.94706-Cl 

4,44185-01 

4.81865-01 

H* 

3.43126-01 

4. 7545E-01 

4.94275-01 

-<? 

4. 88975-06 

5.9277F-07 

2.37926-08 

H2 

2.62165-0** 

6 ,85706-08 

3.9574F-10 

H- 

1.6287B-0* 

1. 48496-05 

3.0706E-06 

H- ^ 

< 1.3980F-0* '' 

4,47056-06 

6.35146-07 

M2* 

2.40316-08 

3.?7e?c-08 

9.36306-06 

w»» 

2.1839E-08 : 

1. 26265-05 

1.2676E-06 


PI a 

2.006*02 N/SO-M. 

. USl * 5.20£*O4 M/SFC 

©1 • 

2.00«*02 N/SO-H'. 

USl a 9.605*04 M/SEC 

XH2 a 

1.00 

XH5 « 0.00 

‘ 

XH2 • 

l.OO 

XH6 ■ 0.00 



MOVING SHOCK 

STANDING SHOCK 

RFFLECTEO shock 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

2.00506*03 

1.94<*8F+04 

2.98986*04 

P_ , 

• 2.32965*03 

2.22836*04 

3.66546*04 

T 

5.667*6*01 

9.23785*01 

1.30205*0? 

T 

: 6,0244F*0I ' 

1.11496+02. 

1.78626*02 

RMO 

l.2049f*0l 

5.6‘l*^F*0l 

5.8«295 +01 

RHO 

l.?260E*0l 

5. 1470F*01 

5. 1686F*01 

M 

3. 19516* 07 

5. 7698F+02 

7.2873F*02 

u 

3.7049F+02 

6.6633F*02 • 

B.7860E*02‘ 

A 

1.20415+01 

1.05635*01 

2.43025*01 

A , 

‘ 1.2947F*0l 

■ 2. 10286*01 

2.9021F*01 

S 

2.6*4«»F*00 

2, 8731E*00 

3.01465+00 

s 

2.76976*00 

2.98*26+00 

3. 13026*00* 

7 

2.938‘^6f 00 

3.71835*00 

3-9235F*00 

1 s 

3.15286*00 

3.88306*00 

3.57026*00 

GAME 

8.72065-01 

1.00326+00 

1, l56?F+00 

game, 

8. 81826-01 

■ 1.110TF*00 

I. 18765*00 

U 

3,62556+01 

7.71835*00 

9.3790F*00 

u , 

3.910?F*01 

‘9. 32736*00 

l.2ll7F*0l 


SpPCtFS HOLP FPACTIONS SPECT^S - — *101^ FRACTICNS 


c. 

3. 19466-01 

4. *2155-01 

4,902®F-01 

c. 

3.6«976-0l 

4.9495F-01 

4.96255-01 

H 

3.6104F-01 

7.5685F-02 

1.9*925-02 

M 

2. 68646-01 

3.01016-02 

7. 50 605-03 

H* 

3, 1 945F-CI 

4.67135-01 

4.90256-01 

H* 

3.65665-01 

.4.84946-01 

4.96255-01 

H2 

3.*270F-0* 

2.0726F-07 

?. 89905-09 

H? 

1.8336F--)6 

1.3421F-08 

7.27845-11 

H- 

l.52*05-0« 

8.6515F-Ofr 

1.22316-06 

H- 

1.24O0F-O5 

2.11526- 06 

4. 14185-07 

H2* 

7.3131F-05 

2.2613F-0* 

3.305*c-06 

H2*. 

7.0051F-05 

6.24496-06 

5.54855-07 
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TABLE I.- Continued 


p^-200N/m^ 


PI • 

2, OOF *02' N/SO-M 

« USl • S.8QE404 M/SEC 

PI • 

2.00E402 N/SO-N. 

USl « 6.20E404 M/SEC 

XM2 » 

uoo 

XHF ■ 0.00 


XH2 ■ 

l.OO 

XHE » 0.00 



MfWING SHOCK 

STANOING SHOCK 

REFLECTEO SHOCK 


HOV!MG SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

2.A<986E«-03 

‘ 2.3560E«34 

4.0te0F>04 

P 

2.B536E403 

2.55530404 

4.68750404 

T 

A.2228E^Ol 

1.2421F«02 

2.0563^402 

T 

6.6B9RE401 

1.53920402 

2.6175F402 

RHO 

l.2312E^01 

4.8321E*01 

• 4.9108F401 

RHO 

1.22390401 

4. 1B6 7E 401 

4.49080401 

H 

3.R73TE»02 

7. 1230E«02 

9.5047E4O2 

H 

4.53890402 

8.05520402 

1.12520403 

A 

1.3428E»01 

2.36aaE»0l 

3.1206E40I 

A 

1.455S04O1 

2.68700401 

3.52680401 

S 

?.8268F«>0Q 

3.0360E^00 

3.1787E400 

S 

2.9A39F400 

3.12700400 

3.26150400 

7 

< 3.2614E>00 

‘ 3.P254E*00 

3.578RE400 

2 

3.4851F400 

3.96540400 

3.98780400 

GAME 

{ 8.904SF-OI 

l.l*08F+00 

t.l802F403 

game 

9.OB680-O1 

1.1829E400 

1.19160400 

Kl 

4.0* 12F»01 

1.0307E«OL 

1.3527F401 

U 

4.3264E401 

1.26350401 

1.61530401 


E- 

3. 8678F>01 

4.90500-01 

V.<)735»-01 

0- 

4,26140-01 

4.95630-01 

4.98470-01 

H 

2.2641F-01* 

1.9000P-02 

5.30020-03 

M 

1.47700-01 

8.73290-03 

3.06820-03 

H4 

3 . 8 6 7 80 *01 

4.90500-01 . ' 

4.97350-01 

H4 

4.26140 -01 

4.95630-01 

4.9847E-01 

H2 

1.23625-06 

2.9202E-09 ' , 

1.7695E-U 

H2 

4. 5695P-07 

1.71610-10 

2.01780-12 

H- 

1.0721^-05 • 

1.3459F-06 . *• 

2,97970-07 

H- 

' 6.99090-06 

3.71866-07 

1.70150-07 

H24 

1.79140-05 ‘ 

2. 97140-06 , 

2. 79890-07 

H24 

1.26310-05 

7.29620-07 

9.78780-08 


PI s 

2,000402 H/SO-H. 

USl • 6.C0E404 H/S0C 

PI • 2.00F402 N/SO-H. 

USl • 

6.400 404 M/SEC 

XH2 • 

t.oo 

XHF • 0.00 

XH2 « 1.00 

XHC • 

0.00 



MOVING SHOCK 

STANOING SHOCK 

R08LECT0O SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

0 

2.67350403 

2.A624F404 

4. 35700404 

o 

3.03030403 

2.63840*04 

5.00630404 

T 

6.4432^401 

1.3871P402 

‘ 2.33058*02 

T 

6.97040401 

1.6967F*02 

2.91320402 

RHO 

1.2301F401 . 

4.49360401 

4.6924F401 

RHO 

1.21330401 

3.91268*01 

4.30660401 

H 

4.2517F402 

7.58610402 

1.0407F*03 

M 

4.83520402 

8.53310402 

1.21210403 

A 

1.3964*^401 • 

2.5355F401 

3.32570*01 

a ‘ 

1.52148*01 

2.82980401 

3.72220401 

S' , ' 

2.8SS5F400 ' 

3.0837F400 

3.22150400' 

S 

3,00060403 

3. 16690400 

3.29850400 

2' 

3.373«P400 

3.9*078400 • 

3.98420*03 

1 

3.59250400 

3.97440400 

3. 99030400 

GAME 

8.9714.0-01 

1. 17298400 

1.19128*00 

GAME 

9:24378-01 

1.18750*00 

1.191B04OO 

U 

4.1907C.01 

l.l4tT0tOl 

' l.4839F*0l 

II 

4.46478*01 

1.38210401 

1.7445F401 









6- 

4.0716F-01 

4.93760-01 

• 4,98018-01 

e- 

4.43290-01 

4.96790-01 

4.98780-01 

H 

1.9565^-01 

1.24700-02 

' 3.9TO60-O3 

H 

1.1341F-01 

6.42750-03 

2.43360-33 

H4 

4.0716^-01 

4. 93760-01 

' 4.98010-01 

H* 

4.4328F-01 

4.94.79F-01 

4.98780-01 

M2 

7.7992C-0*' 

6.52900-10 

5.54060-12 

H7 

2.45160-07 

*,24070-11 

8.3718F-13 

H. 

8, 8T03F-06 

5.78720-07 

2.24048-07 

-1- 

5. 20438-06 

2.63270-07 

!. 30320-07 

H»4 

1. 53810-05 

1 .41 T8F-06 

1.59628-07 

M2* 

9.9471P-06 

4.03580-07 

6.3897F-08 
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TABLE I. -Continued 


Pj - 200 N/m^ 


01 s 

2.006*02 N/SO-H. 

. USl = 6.606*04 H/SEC 

PI • 

2.006 * 02 N/SO-H. 

I USL « 7.C0F40A- M/SEC 

XH2 « 

1.00 

XHF s 0.00 


XH2 • 

1 .00 

XHF - 0.00 



MOVING SHOrK 

STANDING SHOCK 

reflected shock 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

p 

3.22636*03 

2.69956*04 

5.28336*04 

p 

3.6087**03 

2.73576*04 

5.65736*04 

T 

7.3124F*0I 

1. 858074^02 

3.2130**02 

T 

8.29836*01 

2.18396*02 

3.81246*02 

»HP 

1.19366*01 

3.6'006*01 

4.1189**01 

Run 

1.12446*01 

3.14166*01 

3.71476*01 

H 

5.14036*02 

9.01*66*02 

l.3003**03 

H 

5.7759E*02 

9.98326*02 

1.47786*03 

A 

l.6002F*0l 

2.964 26*01 

3.9101**01 

A 

1.8185**01 

3.22106*01 

4.2608**01 

S 

3.0573C*00 

3,205CE*00 

3. 33356*00 

S 

3.16456*00 

3.27706*00 

*3.39926*00 

z 

3.69656*00 

3.98056*00 

3.9922**00 

Z 

3.86766*00 

3.98T9F»00 

3.99476*00 

GAME 

9.4735F-01 

l.l 8966*00 

1. 19196*00 

GAME 

1.03036*00 

1. 1913**00 

1.19206*00 

U 

4.59736*01 

1.49896*01 

1.86926*01 

ij 

4.6486**01 

1.73276*01 

2.10066*01 


SP^CIPS MOL6 FfiACTfCNS $PfCtF5 MOL6 FRACTIONS 


E- 

4,5895*-0l 

4.9758E-01 

4.9902*-01 

6- 

4.R289C-01 

4.9849E-01 

4.9934E-01 

H 

8. 20966-02 

4, 89166-03 

1.96«4*-03 

M 

3.4217F-32 

3.C336E-03 

1.3298F-03 

H* 

4.5894*-0l 

4.9755F-01 

4.99026-01 

H«. 

4. 82896-01 

4.9848F-01 

4.99346-01 

M2 

l.ni6*-')7 

1. 83816-11 

3.83186-13 

H2 

l,?990*-08 

3. 06756-12 

9.88226-14 

H- 

3.5354*-06 

1.9517C-07 

9.98546-08 

H- 

1. 1207F-04 

1.12296-07 

9*82916-08 

H2* 

7,06906-0* 

2.36076-0'' 

4.3608*-08 

M2* 

2.60036-06 

9. 26536-08 

2.21816-08 


PI = 2.006*0? N/SO-H. USl « 6.R06*OA M/SEC 
XH2 s UOO XHF « O.OC 


MOVING SHOCK STANOING SHOCK PEFLCCTFO SHOCK 


P 3.A171F«.03 ?.T32AC»04 5.SUOFOA 
T 7.739SF*Ol 2.02036*02 3.5185F*02 
RHO 1.16AP6*01 3.39446*01 3.9220F*0l 
« 5.4541F*02 9,4983F*07 l.3fl966»03 
A l.6967F*0l 3.0960F*0l 4.09266*01 
S 3.11206*00 3.2414E+00 3.36736*30 
Z 3.7R99E*00 3.9B4gF+00 , 3.99366*00 
GAME 9.81376-01 l.l«07F*00 1.1920F*00 
U 4,72616*01 l.6202c*0l l.9897F»0l 

SPFCTFS — hole FpaCTICNS 

F- 4.7229P-01 4.9809F-O1 4,9920=-0l 
H 5.5409F-02 3.8213F-03 U6049F-03 
H* 4.7229C-31 4.90396-01 4.99206-01 
H2 4.3419F-0P 7.2403F-12 1.8748F-13 
H- 2. 14*66-06 1.4785F-07 7,6178*-08 
H?* 4.5858*-04 1.4570E-07 3,06226-08 
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TABLE I.- Continued 
pj -500N/m^ 


p\ » 

XH2 * 

5.00F+02 N/SO-M, 
l.OO 

. USl » 4.00E 
XHE « 0.00 

♦03 M/SEC 


MHVING SHOCK 

STANDING SHOCK 

OEFLECTEO SHOCK 

o 

1.0636F+01 

2.197SF+01 

•5.36156*01 

T ’ \ 

2.71A0E»00 

3. 3‘l69e*00 

4. 7160P*00 


3.9203F*00 

' 6.5476P »00 

1.1369? *01 

H 

2.77ASF+03 

3. 45266^00 

4.93886*00 

A 

1.6A32F4^00 

I.fl212f+Q0 

2.13816*00 


l.054PP^OO 

l.3567F*00 

1.0745P+03 

7 

. l.OOOOF+00 

i.oooce*oo 

1. 00006*00 

CAHF 

, ■ <>.<J4q4E-Oi 

9,98 lOS-0 1 

9.6934P-01 

' 

* 2.2fe63P*33 

1. 393-iC*00 

1 .1941^*00 


Sf»cC!FS MfU.5 rPACTIQNS 


E- .. ; 

6.21686-34 

7,97766-34 

1.09386-26 

H 

6.1638=-11 

2.30356-09 

1.14626-05 

hV 

1. 3634P^-4.9 

0.88196-35 

8.38296-2? 

H2 , 

» i.ooooE*on 

1.00006*00 

9. 9999C-01 


7.3SI 0P-44 

8.20W6-41 ' 

2.21676-32 

H2* 

1. ISSKf-qq 

3.8312^-35 

2.55476-27 


PI » 

5.00F*02 N/SO-M. 

USl ■ 6.00E*03 M/S6C 

XH2 = 

1.00 

XHE « 0.00 



MOVING SHOCK 

STANDING SHOCK 

reflected shock 

f> 

2.42886*01 

7. 69996*01 

1.5279E*02 

T 

4.85866*03 

6.69626*00 

6.27846*00 

PHO 

4.99906*00 

1.14836*01 

1.82136*01 

H 

5.09996*00 

■». 31946*00 

9.9094E*00 

A 

2.1676F*00 

2.48926*00 

2.6898E»00 

S 

1.11766*00 

1.12536*00 

1. 1485E»00 

t 

1.0003F*03 

1.00146*00 

1.0134E*00 

GAME 

9.6705F-01 

9. 24046-01 

8.6243E-01 

U 

3.65146*00 

1.58596*00 

1 .38426*00 




e - 

1.64346-25 

4.97276-18 

3,02756-14 

H 

2. 94R«C-0^ 

2. 78626-03 

2.6475E-02 

H* 

1,5463'^-25 

4.42106-18 

2.8081P-14 

H2 

9.9997*^-31 

9. 97216-01 

9.7353E-01 

H- 

7.6712^-30 

I.3781C-21 

4,9088e-l7 

H2* 

9. 7123P-27 

4.53046-19 

2.24376-15 


PI * 

4,0CF*02 N/SO-M, 

USl 

• 5.C0F*C3 M/SFC 

XH2 * 

1 .00 

XHP 

» 0,00 



MOVING SHOCK 

standing shock 

PEFLECTEO SKICK 

p 

1.67436*01 

4.45376*01 

9.7l67F*oi 

T 

3.70036*00 

4.92246*00 

6.6402*’*00 

RMT 

4. 5254F+00 

9.3459c*33 

1.46176*01 

H 

3.82066*00 

5. 1720P+00 

7.2367c*00 

A 

1 .90'*9F*00 

2.19106*00 

2.4044P*OO 

S 

1. 08646*09 

1.09126*00 

l.U22P*00 

2 

1.00036*00 

1.00006*00 

1.00116*00 

GAME 

9. 8363P-01 

9.6627P-01 

9. 2849^-01 

U 

7.962l=-*oo 

1.4790C*00 

1.3294F*oO 


c- 

3.57S6P-31 

1. 29306-24 

4.6366C-21 

H 

6. 4491F- 08 

3.0037P-05 

2.2092C-33 

M* 

2,8B99P-3l 

1 . 1044P-24 

0.9MO2P-2O 

H2 

1 . 0000* *00 

9,gqq7E-oi 

9.97796-01 

H- 

6. 340«'-37 

3. 62406-29 

1.33226-21 

H>* 

6.0870P-32 

1.8962F-25 

0.3033F-2O 


PI * 

5.00F*02 N/SO-M. 

USl ■ 

7.00603 M/SFC 

* 

1. 00 

XHP • 

0.00 


0 

MOVING SHOCK 
3.3A10F*31 

STANDING SHOCK 
1.23936*02 

REFLECTEO shock 
2.2153**02 

T 

4. 1402F*00 

8.2*866*00 

9.42116*00 

pun 

5.42136*00 

1.47666*01 

2.25516*01 

M ' 

6.6149F*00 

9.94496*00 

1 .29376*01 

A 

2.40146*00 

2.69426*00 

2. 66396*00 

S 

1, 1 474C* 33 

1.1597**00 

1.1957**00 

1 

1,0006**00 

1.0147**00 

1. 0427**00 

GAME 

9.38*4c_31 

a.5 87*;c-oi 

8. 3497F-0 1 

U 

4. 3423**00 

l. *897**00 

1 . 37686*00 


SP*CI*S 


MOL* FOACTIONS — 


p- 

1. 7901C- 19 

3. *6366-14 

2.54596-12 

M 

1.24-»5*-03 

2.99266-02 

8. 1808*-02 

•«* 

1,6673*-19 

3.4266E-14 

2.3848F-12 

M2 

9,9R75*-0l 

9. 7107F-01 

9. 1819F-01 

M- 

7. 2792*-”»3 

S. 55)86-17 

8.9701*-15 

M?* 

1 . 3ioo*-?r 

2,42496-15 

1.70076-13 
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TABLE I.- Continued 
Pj - 500 N/m^ 


PI 

= 5. N/SO-M , 

usi * 

fl.C0E*03 H/SFC 

XH2 

= l.OO 

XHC = 

0.00 



MOVING S»-nCK 

STANniNG SHOCK 

REFL6CTE0 SHOCK 

o 

A.4O^0E*Ol 

1. 922 1P*02 

3. 1490E*C2 

T 

7.3«t^ftP*.0O 

9.4305P>00 

l.0348P»0l 

OHO 

5.<)«32E*00 

l.94fl0F*0l 

2.0029F»01 

M 

9.37?5P*00 

1.3145F*0I 

I.6474F*^0l 

& 

2.555lF*00 

2.6665€«00 

3.349CFfr03 

S 

1.17A.4E + 00 

1. 1963F+00 

1.2258E»00 

1 

L.0067E«-00 

1.046 3E*00 

l.0858F^OO 

GAME 

8. 8230E-01 

a. 3273E-01 

a.27AlE-01 

IJ 

5.0#.23E*-00 

l.S456E*00 

l.366*F»00 


^pcrr^S MOLF FPACllCNS 


6- 

4. 8274F-1 6 

2.8488E-12 

3.9174E-U 

H 

l.?3'’8E-32 

8. 8476E-02 

1.80O4E-OI 

Hf 

4.5S48F-16 

2.6797F-12 

3.6826E-n 

H? 

9.8740P-01 

9.11S2E-01 

0.4196C-OI 

H- 

1.7678E-19 

9.2343E-15 

2.2344E-13 

H2f 

2.7438E-17 

1 .783RP-13 

2.5714E-12 


PI s 

S.0OP*O2 N/SO-M, 

, USI a l.OOF 

f04 M/SFC 

XH? = 

1.00 

XHF = O.OO 



MCn/ING SHOCK 

STANOING SHOCK 

REFLECTED SHOCK 

D 

7.lll8E*0l 

4,2474E>02 

6.2731E*02 

T 

B.99S2C400 

1. 1246E«01 

1.2033F*-01 

RHO 

7.S4'»9E*'00 

3.?86lF*0l 

4.3152F4-01 

W 

l.2653E*01 

2. 1109C + 01 

2.5354F^0l 

A 

2.79l6Ef00 

3.2638F»00 

3.4730E«-OO 

S 

l.237IE»00 

1. 279SE»00 

1.3168Ff00 

7 

1.0475E+00 

1.1494F»00 

l,2080P«-00 

GAMF 

8.2708E-01 

e.2666F-0I 

8.3321E-01 

•1 

6.«964E^00 

1.5162F*00 

l.3940F«-00 


SPFCfct; MOLS FRACTICWS 


6- 

1.14S7E-12 

3.7120E-10 

1.7832B-09 

H 

9.0698F-02 

2.«989F-0l 

3.443BE-31 

Hf 

1.0989C-12 

3.5109E-10 

1.5B90E-09 

M2 

9.0930F-01 

7.40UE-01 

6.5562E-01 

M- 

1.83B2P-1 5 

3.0781E-12 

2.0683E-11 

H? + 

4.B663F-14 

2.3182F-U 

1.1487E-10 


PI a S.OOEi-02 N/SO-M* 

USI a 9.00F>03 M/SEC 

Pi « 5,0OF»02 N/SO-M, 

USI » 

U10E»04 M/SEC 

XH2 X 1,00 

XHF X 0.00 

XM2 X 1.00 

XME X 

0.00 



MOVING shock 

standing shock 

peflecteo shock 


MOVING S^^OCK 

S*^ANI^ip^g shock 

reflected shock 

p 

•5.6693F4-01 

2.9l2-^Pf02 

4.48686»02 


B.7215E+01 

5.9470E+02 

0.5275E*O2 

T 

8. 2357E*00 

l.0391P*0l 

1.12O0'*OI 

T 

. 9,S807F*00 

1.205?E*-0l 

1 .2S46E*01 

RHO 

6.6936E+00 

2. 56626 *01 

3. 50T0P*-0l 

RHO 

8.4306E»00 

4.05756*01 

5. 16 30E*Ol 

H 

I. 039^F*Cl 

1.6875E+01 

2.0629c*31 

H 

1.5151E*01 

2.5823E»*Ol 

3.O640F*OI 

A 

2.672«iE + 00 

3.062CE+0C 

3. 2520P+OO 

A 

2, 91396*33 

3.4B80E»00 

3.7135F*00 

S 

1 .2059F^00 

l,2362F«-00 

1. 2696^*00 

s 

1.2704F+00 

l.3262E*00 

1 .3676E*00 

7 

1.0222P400 

1.0922F+00 

1. I414C*00 

7 . 

1.O790F+O3 

t.2l5lF*00 

1 .2848E*00 

GA«e 

8.4325E-01 

8.261BP-01 

0.27O4F-OI 

GAME 

8.2076E-01 

8.3007F-01 

8. 35506-01 

U 

5.821SF^30 

1.5156P+03 

1 . 3740Ff0Q 

U 

7.37346*00 

1 ,8339E*00 

l.4355E*00 


SPECIES 

P- 

6. 4>6l=-l 4 

■ mole FRACTIONS 
4.8994F-H 

3.2608E-13 

SPECIES 

F- 

8.64416-12 

• mole fractions — 

1.91486-09 

7.5034F-09 

H 

4.3$14E-0? 

1.6078F-C1 

2.4703F-O1 

M 

1. 4784F-01 

3. F542E-01 

4.4343E-01 

H* 

6. 1357F-14 

4.62‘'9e-ll 

3.0853E-13 

H» 

R. 3154E-12 

1.816TE-09 

7.1370E-09 

H2 

9.^649^-01 

8.3122F-01 

7.52176-01 

H2 

8. 52l6'=-3l 

6,445BF-0l 

5.5657F-01 

H- 

6.2605F-1 

Z.T'^qiE-lS 

2.7828E-12 

H- 

1.9634E-14 

?. 15256-11 

1.1082F-10 

H7* 

?. 9662P-1 9 

3.3137E-12 

2.U55E-11 

H2* 

3.4834F-13 

1.1956E-10 

4.7721E-10 
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TABLE I, -Continued 



PI • 

5.00E4-02 N^SO-M, 

USl » 

1.20F4-04 M/SEC 

XM2 B 

1.00 

XHF a 

0.00 



MOVING SMOCK 

STANDING SHOCK 

reflected SHOCK 

0 

U04«7F^Q2 

R.QO* 2E402 

1.1243E+03 

T 

1.0091E401 

1.2832F401 

1.3664E40I 

RHO 

9.29*2E400 

4.8309F401 

6.0025P401 

H 

1.7882E401 

3.0982F401 

3.646RF401 

A 

3.0393E4^00 

3,-7203F*00 

3.9724E400 

S 

1.3057P403 

1.3757E400 

1.4214E400 

z 

1. IISOE^OO 

1.2913E400 

1.3708E+00 

GAME 

8.1B77E-01 

8.3528E-01 

8.424BE-01 

tj 

8. 1431E*33 

1.5691E400 

1.4906E400 


SPECIES HOLE FRACTIONS 


E- 

4.326iF-ll 

7. 97936-09 

2.6278E-08 

H 

2.U09E-01 

4.5119F-01 

6.4099E-01 

-If 

3.flfll4E-n 

7,21996-09 

2.5U5E-08 

H2 

7. 89916-01 

5.4881E-CI 

4. 59016-01 

M- 

1.1812F-13 

1.07486-10 

4.67326-10 

H2f 

I.K647C-12 

4,66966-10 

1.63066-09 


500 N/m^ 


PI * 5.00E^02 N/SO-H, USl • l.40E*-04 M/SEC 
XH2 B l.JO XHF B 0.00 

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK 
» l.AAR6Ef02 l.Sl95E*-03 1.810AE»03 

T 1.0995E+01 1,A412E^01 l.5^44E^0l 

RHO 1.0992E4-01 6.2515E«>01 7.4761E«-01 

H 2.405lFf0l 4.2640F*01 4.S762E^01 

A 3.3030F*00 4.2364E*00 4.5713E»00 

S l.3B2&E«^00 1.4819E«00 1.5365Efr00 

/ 1.2397E«^00 l.4646E»00 1.5679E»00 

GAME 8.2030E-01 8.5031E-01 8.6296E-01 

U 9.6667P*00 1.6869E4-00 1.648284^00 

SP'CTES MOLE FRACTICNS — 

P- 4.U45E-1 0 7.6046E-0B 2.5547E-07 

H 3.4666E-01 6.3441E-01 7.2445E-01 

H*- 3.9820E-10 7.3187E-08 2.4732E-07 

H2 6.5334e-01 3.6«59E-0l 2.7555E-01 

H- 1.7417E-12 1.4584E-09 5.641SE-09 

H24 1.4990E-11 4.3172F-09 1.3790E-08 


PI • 

5,0OFfO2 N/SO-M, 

. USl * 1.30640A M/S6C 

XH2 • 

1.00 

XHF « 0.00 



MOVING S“nCK 

standing SHOCK 

REFLECTCD SHOCK 

o 

1.24086402 

1.04226403 

1.44306403 

T 

1.05576401 

' 1.3610E401 

1.4517F401 

RHO 

1.0123=401 

5.5723=401 

6.7838=401 

H 

2.0849Ef01 

3.6506=401 

4.2829F401 

A 

3.1687=400 

3.9684F400 

4,2555=400 

S 

1.3432=400 

1.4277E40C 

1 .4778E400 

z 

1.1*146400 ’ 

1.3743=400 

1.4653=400 

GAMP 

8.1092E-31 

8.4197E-01 

8.51336-01 

U 

8.9066=400 

1.6200E400 

1.5608=400 


S*»Ef!FS mole FRACTIONS 


E- 

l.4110=-10 

2. 5161F-08 

8.3765E-08 

H 

2. 77966-01 

5.4472E-01 

6,35126-01 

Hf 

1. 3629E- 10 

2.4O78F-C0 

8.0541F-08 

H2 

’.2204C-01 

4.5528E-01 

3.6488=-0l 

H- 

=.0659E-13 

4.2=68F-10 

1.70256-09 

M2f 

9.31’3E-12 

1.50896-09 

4.927ie-09 


PI • 

5.00F402 N/SO-M. 

USl • 

U50E404 M/SEC 

XH2 * 

1.00 

XMF ■ 

0.00 



MOVING SHOCK 

STANOING SMOCK 

reflected shock 

0 

1.67I5F40? 

1.&20TE4O3 

2.2259E403 

T 

1.14156401 

1.5264=401 

1.6516E401 

RMO 

l,l=99t401 

6.8358F401 

9.0342E401 

H 

2.74896*01 

4.912=6401 

5.7308E401 

A 

3.4430E400 

4,5291=400 

4.9364Ef00 

S 

1.4239E400 

1.5376E+00 

1 .5972E400 

z 

1.2625E400 

1.5610E400 

1.6775=400 

GAMF 

fl.2252E-0l 

8.6092E-01 

0.7955E-OI 

U 

1.0421E401 

1.7708E400 

1.7631F400 


SPFCIPS MOLF FRACTIONS 


e- 

U0633E-09 

2. 1540E-07 

7.94256-07 

H 

4,15866-01 

7.1073E-OI 

8.0775E-01 

H* 

1.031 3E-09 

2.0857E-07 

7.7472E-07 

H2 

5.84l4=-0 1 

2. 8127E-01 

1.9225E-01 

H- 

5. 1518F-1? 

4.4771E-09 

1 .80086-08 

H24 

3.7176F-U 

1.1308F-C8 

3. 7545E-08 
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TABLE I.- Continued 


Pj ■ 500 N/ 


PI » *'.00F»02 N/SO-M. 

USl * l.fcOE>C4 M/S6C 

PI = 5.00Ef02 N/SO-M. 

USl = l.80F»04 M/sec 

•- 

XM2 » l.OO 

XHP = 0.00 

XH2 = 1.00 

XHE = 0.00 




■<oviNr. st'tirK 

STANniNG SHOCK 

96FLFCTCO SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


1.<5097F*Q? 

l.<)664F+03- 

• 2.6885F»03 

P 

2.43116*0? 

2.6998E*0 3 

3.8141F*03 


. l.in2''Ef0l 

l.f 2 UE +01 

1. 7878^*01 

T 

1.2654E*0l 

1.8918E*01 

2.43776*01 

RHP 

1. 2234F^0l 

7. 2046P»0l 

, 8.3996Ffr0l 

OHO 

1.32816*01 

7.655SF*0l 

7.9198E*01 

H 

. 3.U61'^*01 

5.6036F4-01 

6.?485F*0l 

H 

3.9211F»01 

■ 7. 1073F*01 

8.52766*01 

4 , • 

• 3.5894E+33 

4.8573F+00- ^ 

5.3887C*0D 

A, 

3.90^3E*00 - 

‘ 5.7528F*00 

7.2803F*00 " 

S , ■ 

1. A67CP+C0 

1. 5‘345c«-00 

1.6589EH00 

S 

1.5577F»30 

■1.70786*00 

l.7849E*00 

2< 

l.3i q-»cfrOO 

1.6621E*00 

•l.79046»00 

1 

1.4464E*00 

1.8642E*00 

1.9756F*00. 

GAME 

8.2541P-01' 

0.,7‘!41F-O1 

9.0723P-01 

GAME 

A.3319P-01 

9.3842^-01 

1.10066*09 

U 

1. 1 ITOEfOl 

1.8740E*00 

1. 90396*00 

U 

1.26*^4E*01 

2. 198OE*0C 

2. 54446*00 

sp*^cr = ^ 















F- 

2.5235=-0<» 

' *i.u<?oe-o7 

2.79856-Of 

F- 

1. 1661P-08 

6.8739E-06 

1.8341E-04 

H 

4. 84S7P-01 

• 7,94706-01 

8.82906-01 

H 

‘.17436-01 

9.2713F-01 

9.8708E-01 

M«. 

2.4533'-09 

5.9852P-C7 

2.75196-06 

H* 

1.1389C-08 

6. 798ie-06 

1,83026-04 

M2 

1593' -01 

2.0330E-01 • 

1.1709C-01 

H2 

3.82576-01 

7.28576-02 

. 1.2552E-02 

w. 

1. Se’t''- 1 1 

. 1.30996-Cfl 

6.0057F-08 

M- • • 

7.3505P-11 

1.2352F-07 

1.8650F-06 

H2^ 

9.303SE-1 \ 

2.84826-08 

1.0668F-07 

M2* 

3.45836-10 

1.9930F-07 

2.25586-06 


PI » 5 

.006*02 N/SO-M, 

. USl - 1.70E+04 M/S6C 

Pi s 5, 

006*02 N/SO-M, 

» USl • 1.906*04 

M/sec 

XH2 a 1 

.00 

XHF a 0,00 


XH2 » 1. 

00 

XHF , 0.00 



MOVING SHOCK 

STANDING SMOCK 

PFFL6CTEQ SMOCK 

- 

MOVING SHOCK 

standing shock REFLECTED SHOCK 

P 

2.16296*02 

■ ' <2.3270F*03 

3.2078F*03 

p 

2. 7141F*02, 

3,0634F*03 

4.51276*03 

T 

1.2?38E»0l » 

, l.7366P*0l 

1.99866*01 

T ' 

l,3086F*0l 

2. 13836*0r 

3.15406*01 

RMH 

1.27966*01 

7,59076*01 

8.45l4F*0l 

Rwn 

1. 3683E*0l 

7. 36956*01 

> 7.15306*01 

M 

3;506<1f*01 ■ 

. 6.33626*01 

. 7.4563E+01 

M 

4.3*89E*0l 

7.9098EV01 

9. 7787F*0l 

A 

3. 7431P*00. 

. 5.2457F*00 

6.06146*00 

A 

4.0777F*00 

6.52416*00 

8.30356*00' 

S 

li5ll<,E»00 

l,65l‘F*00 

‘i 1.7215**00 

S 

1.60516*00 

1.76146*00 

1.84206*00 ' 

7 . 

> 1.38l2F»O0 

1.76*2^*00 

1.899 16 *,00 

1 

1.51*76*00 4 

' 1.944 9F*00 

, 2.9003F*00 

GAME 

8.2895E-01 . 

8.9761E-01. 

.9.6798F-01 

game 

8.3920E-0I 

l.0240F*00. 

1.0929F+00 

U 

SPECIPS 

1.1914P*01 

2.01 12E*00 

2.1214**00 

u 

SPFCIFS 

1,33886*01 

?. 48836*00 

3.17046*00 







E- 

5.5566P-09 

1.86586-06 

1.43156-05 

F- 

, 2. 38856-08 

3.80985-0* 

2.70186-03 

H 

5. «197F-01 

8.67006-01 

9.4685F-OU 

H 

6. 0O5OF-O 1 

9. 71076-01 ■ 

9.92036-01 

H* 

*.4l43F-09 

1.83206-06 

1 .4193F-05 

H* 

2.3384F-08 

3.7915F-05 

2.70036-03 

H2 

, 4.4803'‘-01 

1.33 006-.01 

5.31186-02 

H* 

3. 1950F-01' 

2.8854F-J2 ■ 

2.54136-03 

H- 

3.2725F-1 1 

3,83876-08 

2. 50816-07 

H- 

1.*809F-10 

5.0184F-07 , 

1.30846-05 

M2* 

1.7503^-10 

7.21526-08 

3. 72476-07 

M2* 

5.5842F-10 

6. 8470F-07 

1.45296-05 
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TABLE I.- Continued 


pj -SOON/m^ 


PI . 

5,00F»0? N/SO-M, 

. USL « 2.00FA04 M/SEC 

PI . 

5.00F*02 N/SO*H, 

USl « 2.206*04 M/S6C 

KW2 • 

1.93 

XMF e 0.00 


XH2 « 

1.00 

XHF > 0.00 



MOVING SHOCK 

STANOING SHOCK 

R6FLECT60 SMOCK 


MOVING SMOCK 

standing SHOCK 

REFL6CTF0 SHOCK 

p 

I.Oll'iEfrO? 

3.38SSe«^03 

5.20026*03 

» 

3.64806*02 

3.98716*03 

6.47946*03 

T 

U3»A7F*Ol 

2.KAI JCfrOl 

3.7484F*oi 

r 

1.4643E* 31 

3.49326*01 

4.5l66F*0l 

RHO 

l.3997F»0l 

6.71966*01 

6.863SF*01 

•Hn 

1.43116*01 

5.47?3F*0l 

6.87596*01 

H 

.A. S70I?*01 

8.73?2F*3l 

1.1334F*32 

M 

5.812*6*01 

1.04636*02 

1.33886*02 

-A 

A.2633F*00 

7.5196F*00 

8.7092F*00 

A 

4.69486*00 

8.51476*00 

9.32486*00 

S 

l.f 534F*00 

1. 80436*00 

1.8959e»03 

S 

l.7527F*00 

1.88716*00 

1.9574F*00 

f 

l,«»83F*00 

l.984Ar»00 

2.02126*00 

t 

1.7411 F*00 

2.31226*00 

2.08636*03 

CA**E 

P.446Ae>Ol 

1.12 ME *00 

1.00116*00 

GA»»F 

8.64696-Gl 

1.03146*00 

9.2274F-01 

U 

l.AlMe*3l 

?.9A26e*00 

3.6146P»00 

it 

1.5«*T6*0l 

3.91866*00 

4.08906*33 


S»*Ct«S — — — — MQ^e fPACTIONS — FRACTIONS 



4. 88l9f-0« 

3*18866-94 

1*16226-02 

P. 

2.2309F-07 

7,30946-03 

4.19646-02 

M 

7.4077C-31 

9.9U7F-QI 

9*75626-01 

M 

8.5132F-01 

9.84126-01 

9.15436-01 

4* 

4. 7974**-38 

3. 18425-34 

1*16166-02 

M* 

2.7027E-07 

7.3067F-03 

4.19426-02 

42 

2. *9236-01 

8, 1903F-03 

1.06916-03 

H» 

1.48686-31 

1.21926-33 

4.77356-04 

M- 

3.3213F-10 

2.4824F-06 

3.5782F-05 

H- 

1.4819P-09 

2. 19756-05 

8.29606-05 

MP* 

U22 I6*-09 

2*92496-06 

4,l034F-0** 

H2* 

4.29O0F-39 

2.46896-05 

1,04805-04 


PI • 

5.006*32 N/SO-M 

USl * 2.106*C4 

M/SFC 

*1 • 

«. 005*02 N/SO-M 

USl • 2.336*04 M/S6C 

KHP «. 

1 .00 

XHF • 0.00 


KH2 • 

1.00 

XM6 • 0.00 



MrViNG SM'^fK 

STANDING SMOCK PEFIFCTFO SHOCK 


MOVING SMfiCK 

STANDING SHOCK 

PE6L6CT6D SHOCK 


3.323)«*32 

3,68346*03 

5.85746*03 

p 

3.98516*0? 

4.29096*33 

7.33896*03 


l.4054C*ol 

3,03266*01 

4.17986*01 

T 

1. 53676* 31 

3. 87766*01 

4.79506*01 

RMO 

1.4212**31 

6.376 7**0 1 

6,83316*31 

pun 

1.42586*01 

5.44466*01 

6.90*96*01 


5 . 30 4 76 * 01 

9.57616*01 

1.21965*02 

H 

4. 34356* 3,1 

1.13976*02 

1 .45896*02 


4.44«8**00 • 

8.18326*00 

9.02136*00 

A 

fc.«693E*0G 

8.75866 *00 

9.61896*00 


1.70296*00 

1.85066*00 

1.92306*00 

S 

1.837 76*30 

1.921 36*00 

1.99096*03 


1.66776*00 

1 . 99886*00 

2.05086*00 

1 

1.81886*00 

2.03256*00 

2.12576*00 

r,AMF 

e.5294*-31 

1,13486*30 

9.49416-31 

SAMF 

B.835|6-or 

9.7)365-01 

9,07746-01 

•1 

l.4.84?r*0l 

3.4774**00 

3.895l"*00 

U 

1. *2516*01 

4.24976*0C 

4.22896*00 


SFFCIFS MOLF fractions SFFflFS -OLE FRACTIONS 


r- 

i.OMor-oT 

2.040BF-03 

2,55126-02 

e- 

5. 47975-07 

1.67766-02 

5.96216-02 

H . 

7.978*6-0! 

9. 93256-01 

9.48196-01 

M 

9,00396-01 

9.65S5E-01 

8.80186-01 

H* 

1.00126-97 

2.0398F-C3 

2.6«00F-02 

H* 

5. 42786-07 

1.67706-02 

5.95886-02 

H2 

2.02146-01 

2.65286-03 

4.413«6-04 

H? 

9,96 345-02 

7,26616-04 

3.69386-04 

M- \ . 

4.94136-10 

9.24406-06 

6.04256-05 

M-' 

3,38156-09 

3.77656-05 

1.32306-34 

M24 

2.27 77*-!09 

1.02845-05 

7.28216-05 

H2* 

8,«7lf6-99 

4, 38896-05 

1.34446-04 
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TABLE I.- Continued 


Pj- 500 N/m^ 


, PI = 0OF*O2 N/SO-H , 

USI e 2*40E»04 M/S6C 

PI • 

5.00E932 N/SO-M, 

USI 

« 2.60€«^04 H/SEC 

XM2 s 1.00 

XHE = 0.00 

XH2 « 

1.00 

XHE 

* 0*00 



MOVING SHOCK 

standing shock 

RFFLEC750 SHOCK 


HI>/ING SHOCK 

STANDING SMOCK 

REFLECTED SMOCK 

P 

4.3315EM)2 

4.*620E*03 

7.4776F*03 

p 

5.0242^*02 

4,6546**03 

7.47886*03 

T 

1.6369E»0l 

4. l92flF»oi 

5.0318F*01 

T 

2,07766*01 

4,6549**01 

5.38296*01 

QMp 

l.3979E*31 

5.2839F *31 

A. 85566*01 

RMO 

1,21696*01 

4.70216*01 

6.15986*01 

u 

6.8O69F+01 

1. 23756*02 

1.5799F*02 

H 

9,0£39F*0t 

1,43466*02 

1.81386*02 

A 

5.3370E+03 

9.0013E+00 

9.8999E^00 

A 

6,7911E*00 

9.45936*00 

1.0385F*01 

s 

1.8520F4.00 

1. 96436*00 

2.02466*00 

s 

l,9426F*00 

2.0251**00 

2.09736*00 

z 

1.8930F*00 

2.0*94c *00 

2. 1677F*00 

z 

1,98746*00 

2, 12666*00 

2.25556*00 

GAME 

9.19196-31 

9. 3836E-01 

8.9854F-01 

GAME 

l.l|70F*00 

9.03906-01 

8.8B29F.01 

• 1 

1.6941F+01 

4.47046*00 

4.3358F*00 

U 

1.91436*01 

4,68946*00 

4.46086*00 

SOfCIFS 

F- 








1.65596-C6 

2.9519F-02 

7.78UF-02 

e. 

5. 39356-0* 

5.9899F-02 

1. 13666-01 

M 

9.4350C-31 

9.4335C-01 

8.4385F-01 

H 

O.9347F-01 

8,79786-01 

7.T2J4F-01 

H + 

1.5456F-06 

2.95Q8F-02 

7,77686-02 

M* 

4, 3869F-35 

*,98776-02 

1.13606-01 

W7 

5.653lr-02 

5. 01936-04 

2,94706-04 

H2 

4,404lF-03 

2,77306-04 

1.88006-04 

H- 

8.5^5l«-09 

5.34156-05 

1,14626-04 

4. 

l,5805r-07 

7,43416-05 

1.26426-04 

H24- 

1.92055-CR 

*• .4«04F-05 

1,59626-04 

H>* 

2,24285-07 

9,59006-05 

1.83316-04 


PI ® 5.00P+02 N/SO-“* 

%H2 « 1.00 


usi » 2.5oe»04 M/sec 

XMP « 0,00 


PI • 5,OOF»02 N/SO-H* 
XH 2 « 1,00 


USI • M/SEC 

XME • 0*00 


RHri 

H 


S 

I 

GAME 

U 


MOVING SHOCK 
4.6916Ef02 
1 . 7980 K+ 01 
1.3316E*01 
7 . 4713 E^ 0 l 
‘^• 925 <.e» 0 O 
l,9993Ffr00 
l, 95 ^ 3 P* 00 
9. 9869*^-01 
l.7579E*01 


STANOTNG shock 
<*,”^ 10 ^E *03 
^.<e 505 E» 0 l 
5 . 0 A 04 P +01 
l.337<»e«-02 
9, 239A«:^00 
l.9fi96E*00 
2 , 09 lFc *00 
9. 171AF-01 

<e, 6 l 72 C 4 go 


rfflecteo shock 

7,66t0E»03 

5 , 2292^*01 

6,6293F^01 
I, 6996^^02 
l.Ol*9E*Ol 
2.0598? •'00 
2,2ll4F»00 
8,92505-01 
^,« 1 <»OF *00 


T 

9 MO 


5 

I 

GAME 

•I 


MOVING SHOCK 
5. 3546E»02 
2 , 4493 E ^01 
1. 0949E^0l 
5.674BE*^01 
7 , 4812 P* 30 
l,9302F*00 
l,997AE»00 
1.1444E*00 
1 , 865 ’E^Ol 


STANDING SHOCK 
4,5270E^03 
4.8254EOI 
A, 3353 F» 0 l 
1.5361E«02 
9.6682^«>00 
2,0619E«^00 
2 . 1 F 40 F 900 
8.9517E-01 
4,70O9F««00 


REFLECTED SHOCK 
7. 1S95E4>03 
5.5106E901 
5.6A82F«>01 
1*9255F»02 
l.0593F»31 
2,1352E^00 
2,3002E«'03 
8.8533E-01 
4.491tE»00 


SCFCl*^*: 


MOLE FRACTIONS 


SPFCI^S 


MOLE FRACTIONS 


H 

M* 

H? 

M- 


M*** 


7. 7359'"-3S 
9.7641E-01 
7. 7116^-06 
2. 3378E-0? 
3. 1 162C-09 
5. 5449»'-38 


4 . 42388-02 
9. 1 lOflE-Ol 
^ .4191F-02 
3.4726=-0A 
6.62 54E-0'' 
9.2933E-05 


9,59996-02 

8.0751E-01 

9 . 5947 C -02 

2,36536-04 

1.2522E-04 

U7701F-04 


M 

M 2 

H- 

M 2 » 


5.1730F-0A 
9. 9722E-01 
5.l7l5'=-04 
1.7428^-03 
7 . 35 K 7 F -07 
R. eftfcSF-O** 


7,60985-02 

8.4743F-01 

7.6072E-02 

2.1437E-04 

7.90346-05 

1.0469E-0A 


1.30B5E-01 
7.3791E-01 
1.3079E-01 
U4983E-04 
1*23766-04 
1. 83346-04 


106 



TABLE I.- Continued 


p^- 500 N/m^ 


PI « 5.00Pf02 N/SO-M* 
XH2 * l.OO 


USl * 2.80F»04 M/SEC 
XHP = 0.00 


PI > 5.00F»02 N/SO-M, USl 
XM2 » 1.00 XHE 


3.00E*^04 M/SEC 

0.00 


P 

T 

RWO 

u 

A 

S 

I 

GAME 

U 


MOVING SMOCK 
5 .’ 190 F »02 
2.823ftF*9l 
l.0109e*01 
9.3079F+01 
7.842ie*00 
2.0l3l5*-00 
, 2 . 00 ^ 7 ?f 00 
1.0869E«-00 
1.9102?+O1 


STANOING SMOCK 
4.4811E4-03 
4.983?E»0l 
4 . 0 R 0 '»E -401 
1 . 6392 ^ 4-02 
9. 8823F4.00 
2.09’’0K«-00 
2. 2036E*00 
8.8934F-01 
4 . 7595 F 400 


reflecteo shock 

6.9982E4>03 
5 . 6386^401 
5 . 28 aeE> 0 l 
2.0420E402 
1.081264-01 
2.17166 4-00 
2.3467F400 
8.83406-01 
4.5268F*aO 



MOVING SMOCK 

STANOING SHOCK 

reflected SHOCI 

o 

6.50826402 

4.79606403 

7.3318E403 

T 

3.42086401 

5.30686401 

5.93266401 

RHO 

9.37286400 

3.94296401 

5.0466E401 

H 

1.06546402 

1.8690F402 

2.30566402 

A 

8.16456400 

1.03646401 

1.13196401 

S 

2.06996400 

2.16216400 

2.2401E400 

2 

2.0298^400 

2.29216400 

2.44896400 

GAME 

9. 60006-01 

8.83006-01 

8. 81936-01 

U 

2.03786401 

4.85366400 

4.64326400 


SPFCI*^S mole fractions SPECIFS M0L€ FRACTIONS 


E- 

2.A955F-33 

9.2696F-Q2 

1 .46056-01 

c- 

1.4919E -02 

1. 27686-01 

1,83596-01 

H 

9.9435F-01 

8. 14276-01 

7.03546-01 

H 

9.6993C-01 

7.4434F-01 

6.3249E-01 

H4 

2.4052f.o^ 

9.26666-0? 

1. 47996-01 

H4 

1.4918F-02 

1.27646-01 

1.83526-01 

H2 

6.58066-04 

1.7U8C-04 

1.21756-04 

S2 

2.17406-04 

1.1852E-04 

8.4823E-05 

M- 

2.2543F-06 

8.2814C-05 

1.2152E-04 

H- 

7,7396^-06 

9,1745^-05 

1.21146-04 

H>4 

2. 5424F-06 

1. 1249F-04 

1.83936-04 

424 

8. 6607F-06 

1.31396-04 

1.9268F-04 


P! a 

5.00F402 N/SO-M, 

p USl * 2.90F404 M/SEC 

PI » 

5.006402 N/SO-M, 

p USl • 3. 206+04 M/SEC 

XH2 • 

1 .00 

XHF » 0.00 


XH2 » 

1.00 

XHF * 0.00 



MOVING Shock 

standing shock 

reflected shock 


moving shock 

standing SHOCK 

reflected shock 

o 

6. 1018F402 

4. 58416403 

7.0723^403 

o 

7.3950P402 

5.45716+03 

8.2175F+03 

T 

3.1527P+01 

5. 1446C401 

5.70O2F4OI 

T 

3.83596+01 

5.6370F+01 

e. 2623E+01 

RMO 

9.61016400 

3. 9662^*01 

5.1055‘^401 

RHO 

9.29076+00 

4,049«F +01 

5, 1220E+01 

M 

9.9ft78P+0l 

1. 75096+02 

2. 16926402 

H 

1. 21056 + 02 

2, 1267F + 02 

2.6059E+02 

A 

8.01 91 6400 

1.01165401 

1. 1055F401 

A 

0.40636+00 

1.08956+01 

1.1901E+01 

S 

2,042A»‘ f 00 

2. 1303^^00 

2,206*’E+00 

5 

2.12196+30 

2.22436+00 

2.3063E+00 

T 

2.0140^400 

2.246T6+00 

2.3965F400 

Z 

2.0750E+00 

2.39066+00 

2.5619F+00 

GAMF 

1.0125«-433 

8.85466-01 

0.0232S-OI 

GAME 

9.0692E-01 

B.BOBIE'OI 

8.8261E-01 

•J 

1.97626401 

4,79436400 

4.5773P400 

U 

2. miE + 01 

4. 98176+00 

4.80716+00 


F- 

7.7912F-03 

1. 10056-01 

1.65746-01 

SPfCItS 

c— 

3.62P3F-02 

1.53F3E-01 

2.19606-01 

H 

9. 85076-01 

7.7958F-01 

6.60176-01 

H 

9.27236-01 

6.72<,5f-01 

5.60496-01 

H + 

7.29075-01 

1. 1002F-C1 

l.6«68E-0l 

M4 

3.629l=-02 

1. 63506-01 

2.19526-01 

H2 

3.3965=-04 

1 .4082F-04 

1.00066-04 

M2 

1.2191F-04 

8.69276-05 

6.O021E-O5 

H- 

4. 7477c_0(«, 

8.71916-05 

1 .2O07C-O4 

H- 

1,40026-05 

1.0019F-04 

1.21456-04 

U2 + 

5.27446-Oft 

1. 21586-04 

1.87366-04 

M2 + 

l,62056-0'5 

1. 51626-04 

2. 04226-04 
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TABLE I.- Continued 


Pj -500N/m^ 


PI a 

5,00F*02 N/SQ-M, 

. USl a 3.A0F^O4 M/SFC 

PI' s 

5. 00P*02 N/SO-M 

• USl s 3.806*04 M/SFC 

XM? a 

t.CG 

XMC a 0,00 


XH2 a 

l.OO 

XMF a 0.00 



MOV TNG SwnCK 

ST&N’niNG SMOCK 

fiFFLFCTPn SHOCK 


MfT/ING SMOCK 

STANniNG SHOCK 

R6FL6CT6D SHOCK 

P 

' e.3-i?fiF*02 

6, 30976 ♦•03 

9.4033P*03 

P 

l.0536P*33 

8.4251F*03 

1.23986*04 

T 

4. 15 7tF»01 

*.9A67F»0l 

■ 6. 61206 ♦or 

T 

4.66256*01 

6.63246*01 

7.37326*01 

own *' 


4,?35ic*0l 

5.3000F»01 

RMO 

9.9304P*00 

4.65816*01 

5.7098F*0l 

M ■ 

l.3657P»02 

2.4072F4-02 

2,9359E»02 

H 

1.70546*02 

3,0277F*02 

3.67406*02 

4 

P.R600F« 33 

1. 1457?>01 

1 ,2634P»0l 

4 

9,599TF*00 

1.26596*01 

1.39546*01 

S 

2. 172<TF^00 

2.2fl^^F+OC 

2.37266*00 

S 

2,27356*00 

2.4091F*30 

2.50686*00 

7. 

2.1326E*^00 

2.49f oP^OO 

2.6833C*00‘ 

2 

2.26916*00 

2.7270F*00 

2. 944 9C *00 


8. 8*3?c-oi 

8. 8097F-01 

8.8*5«l6-Ol^ 

G4MP 

8.71046-01 

8.86046-01 

8.9680*-0l 

«j 

2.3112F+01 

5. 1508F*0C 

5.0007FfOo‘ 

U 

2.59848*01 

5. *4276*00 

5.4700**00 


6- 


6.2303F-02 

1.99256-01 

2.54916-01 


1.1868*-01 

2. 6*826-01 

3.21076-01 

H 


8.75»7P-3l 

6.3122F-01 

4. 89936-01 

H** 

■^.62546-01 

4.66126-01 

3,57636-01 

H*' 


4.2299*-02 

1.9919F-01 

2.54816-01 

H* 

1, 18676-31 

2.66 746-01 

3.20976-01 



5.2527C-05 

6.4531F-0* 

4.32966-05 

H2 

4.66906-05 

3.4708*-05 

1.9944F-05 

H- 


l,9732«-0*' 

1.05646-04 

1.1864C-04 

H- 

2.8669C-05 

1.04826-34 

1.006R6-34 

H2'* 


2.37916-05 

1.69016-04 

2.11526-04 

H2* 

3.70366-0* 

1. 87536-04 

2.03206-04 


PI a 

5.006*02 N/SO-M", 

> USl « 3.606*04 M/S6C 

PI a 

5,006*02 N/SO-M 

, USL a 4.006*04 

M/SEC 

XH? a 

1.03 

XHF • 0.00 


XM2 a 

1,00 

XH6 « 0.00 


- 

MOVING Sm'OCK 

STANniNG SMOCK 

O6F1.6CT60 SHOCK 


MOVING SMOCK 

STANniNG SHOCK REFLECTEH SHOCK 

P V ' < 

^ '9.40416*02 

7.3152F *03 

1.0819P *04^ 

n 

1.1471F*03 

9.6306**03 

1.4145**04 

T 

4.42546*31 

6. ?985E*0l 

6.9819F *01 

T 

4,86046*01 

6.97*lE*0l 

T, 60116*01 

RMn 

9.6699F*00 

4.4504**0l 

5.5U56*0l 

R*»0 

1.0195**01 

4.B47lP*0l 

5,8802**01 

H 

1.53096*02 

2.70fl9F*02 ’ 

3.2933P*02 

M 

1.88956*02 

3.3642&*02 

4,08236*02 

a'’ 

9.228*6*00 

1. 2046**0l 

l.32l8**0r 

A 

5.9746P*03 

1.33046^01 ’ 

1.47676*91 

5. 

2.2230F*00 

2.34T2**00 

2.4394**00 

S 

2.3244F*00 

2.4716F*00 

2.57516*00 

2 

7.1979**03 

2.6097^*00 

2.8U5**00 

7 

2.345*6*00 

2.8485**00 

3.38356*00 

GAM? 

8,75636-01 

8. 82796-01 

8.9007r-0l 

GAM 8 

8.69155-01 

8.908’F-Ol 

9,06536-01 

U 

' 7.4549P+01 

5.3-385F*33 

5. 2215* *00 

U 

2.74256*01 

5,774TC«.00 

5.77236*00 


socrif; «oi<= PonCTinNS sp^ci's mol' fpacticns 


p- 

9.0l03r-0? 

2.3396E-01 ' 

2.889l*-0l 

P- 

U4739C-01 

2.98096-01 

3. 51576-01 

M 

P. 19*86-01 

5.32026-01 

4,21926-01 

H 

7.0511F-01 

4.0361*-0l 

2.9667P-01 


9.00976-0? 

2.3378*-0l 

2.08816-01 

H* 

1.473RF-01 

2.9800F-01 

3.51476-01 

H2 

f.0898*-n* 

4. 77306-05 

3.00146-05 

M2 

3,64T4*-05 

2.45396-05 

1.24656-05 

H- 

2.46946-09 

1 .07316-04 

I.U73F-04 

H- 

3. 1695P-05 

9,8470*-05 

8.61115-05 

M2* 

3. 0797*-09 

1.81566-34 

2. U 736-04 


4.2350P-0* 

1.8641E-04 

1.85726-04 
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TABLE -.1.- Continued 


p^,f 500N/m^ 


PI a 5,00f*02 N/SO-M. 
XM2 = l.OO 


USl a 4.20E«04 M/S^C 

XHC a 0.00 


PI a S.00F*02 N/SO>M. USl 
XH2 a 1.00 XHF 


4.60E»04 M/SEC 

0.00 


0 

T 

pHn 

H 

& 

S 

z 

•■“.A 'IE 
ij 


MOVING SMQCK 
1. 2<303F+03 
^.0862F»01 

l. 045 «*c*oi 

2. 0831^*02 
1 .0355E»0l 
?.3760E*-00 
2 . 426 ^E*O 0 
9.fe8«OF-Ol 
2*8978P*0I 


STANHING SK5CK 
1-3934P+04 
7.3352F+Q1 
5.0l2‘'E+0l 
3.7196E*02 
l.3992P*0l 
2.5345P*00 
2.9738E*00 
8.9749E-01 
6.02<J4E+00 


REFLECTEO SHOCK 
l-6038c*04 
e.2763F>01 
6.0L08F«^0l 
4.5128F*02 
1.5671F»01 
2.6431P*0Q 
3.224CF+00 
9.2039C-01 
6«0645F»00 



MOVING SHOCK 

STANOING SMOCK 

REFLECTED SHOCK 

p 

1.SK44F*03 

1. 37326A04 

2.0316EA04 . 

T 

5.4770E*0i 

8.135S6*0l 

9.5222E«^01 

RHO 

I.0912E+01 

5. 2254F»01 

6.0783EA01 

M 

2.4987E+02 

4.4789E^02 

5.474SE«^02 

4 

1. 1139E+01 

l.554lE»0l 

l.BOteE^l 

S 

2.4R12E+00 

2. 6602E^00 

2.7812E»00 

Z 

2.4007E»00 

3.2303E«00 

3.9102E^00 

GAME 

8.709RE-01 

9. 1901F-01 

9.7132F-01 

•J 

3,1769E*01 

6.6410F«00 

6.9435E»00 


SPECIES — WOLE FPACTIQNS SPFCtFS MOL'^ FRACTIONS 


E- 

1.7587P-01 

3.2767E-01 

3.7982E-01 

6- 

2.31046-01 

3.8101E-01 

4.3032E-01 

M 

e.4fll7C-0l 

3.4447F-01 

2.4021F-01 

H 

5.3782F-01 

2.378SE-01 

1. 39296-01 


1.7S8SC-0I 

3.27*'8e-Cl 

3.7973F-01 

H*‘ 

2.3103F-01 . 

3.8093F-01 

4.3026E-01 

M2 

2.8705E-08 

1 .6674F-05 

7.19736-06 

H2 

1.7-»00E-0S 

6.5113E-06 

1,57296-06 

H- 

1.3796E-3S 

8.$«lOF-35 

6.9414P-3K 

Mt 

3,5246^-09 

6.2735E-05 

3,46l4E-05 

M2^ 

4,fr674F-05 

1.7817E-04 

1.6052E-04 

H2* 

«.l939«-0* 

I.A21QE-04 

9.32036-05 


PI • 

5. 006^02 N/SO-M, 

USl 

* 4.40E»04 M/SEC 

PI a 9, 00^*02 N/SO-M, 

USl 

• 4.80F»04 N/SEC 

XM2 . 

1.00 

XHF 

a 0.00 

x«2 a 1.00 

XHF 

• 0,00 



moving S“HCk 

standing S«0CK 

REFLECTED SHOCK 


MOVING SM-TCK 

standing shock 

REFIFCTEO SMOCK 

o 

1.4193F40>. 

l.2305E*04 

1.01OIE»O4 

P 

1.69F1F*01 

l.«loqp*04 

2.2708F604, 

T 

5. 2839r» 01 

T.THOCA-Ol 

8.R366FOI 

T 

*.66816*01 

8.60346*01 

1.0416F*02 

RHO 

l. 0694F+01 

5. 140'E + Ol 

6. Cai7F*Gl 

RHO 

1. 1 lO^FfOl 

5,2600* *01 

9.9B20F*01 

M 

2.2B4?c,o2 

4.09 U£*-02 

4.9T78C*02 

u 

2,7236**32 

4.8921F*02 

6.0115E*02 

A 

1.0742F* 01 

l.473lF»0l 

l.6734'’»0l 

A 

1.1545**01 

l.644TE«.0l 

l.9641F*0l 

S 

2.42fl3FfOO 

7,S974FfOC 

2.7l23c»00 

S 

2, 5948E* 00 

2.7224**00 

2.8497F*30 

Z 

2.5U7F*33 

3. ni5F*00 

3.3681^*33 

7 

2,6932F*00 

3. 35R9c*oO 

3.6445F*00 

GAMF 

8.69^ JF-01 

9, 3699F-01 

9.4089C-01 

GAMF 

8.T314E-0I 

9,361 IF-Ol 

1.0162F*00 

iJ 

3.032F»^f0l 

6,31S4E*03 

6.469?c*03 

•J 

3, 3209** 01 

7.0176**00 

T,5466E*00 


SPFCI*S 

E- 

2. 3391*: -31 

- mil* foafticns -- 

3.5532F-01 

4.3632*-3l 

SP*C!*S 

E- 

2, *744*-01 

• MpL* FRACTIONS — 
4. 0462F-01 

4.9129F-01 

H 

r, <72’9r-0l 

2. P920*-Cl 

, 1.37246-01 

M 

4, R9 )3*-0l 

1 .9066F-01 

9.7382F-02 

H » 

?.03’9*-0l 

’,5523*-Ol 

4.0t25*-0l 

H * 

2,*743r-3l 

4,04***-Cl 

4.5l2«*-0l 

H2 

2. 2'96'’-D* 

l.0772*-C* 

3.4607*-0f 

U7 

1.9739*-0* 

3.6097E-06 

5.3021F-07 

H- 

3.4053*-D9 

■'.6* T7r-05 

*. l558*-0* 

H- 

9,47>3*-39 

4.8387F-05 

2.3459E-05 

M2* 

4. P890F-C9 

1 .6939F-34 

l,2853*-04 

M7* 

*.2R36*-09 

1. 1703F-04 

5.90216-05 


1.09 



TABLE I.- Continued 
Pj-500N/m^ 


PI 

# =.00*' + 02 N/SO-w. 

U*;i * 5.00F+04 M/SFC 

XH? 

# l.OO 

XMf = 0.00 



MHVTNG SHOCK 

ST4NOING SHOCK 

«cFLFCt?0 shock 

o 

I.RAZIC + O'i 

l,6670F*04 

2.5334«^*04 

T 

s.RS'j^e+oi 

0.1441E+01 

1.1658=*32 

qwrj 

l. 1273P+01 

*.2364E+0l 

5. 7768P*01 

u 

?.9«IPF*02 

5.2o«5f0+02 

6.40A*»f *02 

4 

1.1964F>01 

1. 74R5P»01 

2. 1724F»01 

<; 

2.58a05>00 

2.7836?*00 

2.^181F»00 

7 

P.7888C4.30 

3.4834FfOC 

3.7617P»30 

G4MF 

8.75<>5F-0l 

<). S978E-01 

1. C761F»00 

11 

3.46Airf^l 

7.4634F+00 

8.3<J02E*3D 


SOFCt*=S FRACTICNS 


c. 

2. 8231P-01 

4.2S93f-3l 

4.6ft?6P-3l 

H 

4.3410F-01 

1.46C*F-01 

6.3267F-02 

HV 

2.828^E-Ol 

4,25885-01 

4.66345-01 

H2 

1. 0^24F-0« 

l.7flfiSP-06 

1 .26P3F-OT 

H- 

3.34‘^9P-0*i 

3 .472’»5-0* 

1.0622C-05 

«’♦ 

S. 2584‘=-05 

8,9fl37«-05 

3.12*05-3* 


PI = *.00F*02 N/SO-M, 

USl » 

5.405»04 H/SFC 

Xw? » 1.00 

XHF = 

0.00 



MOVING SHOCK 

STANOING SHOCK 

BEPLECTEO SHOCK 

p 

2. l530Ff03 

1 .9844P*04 

3.12465*04 

T 

ft.2*40F*0l 

1. 0578E+02 

l.*472E*02 

RMO 

1. 15 lOFfOl 

4.9fl'^3E*0l 

*.1766F*01 

M 

3.4426F*0? 

6. 1716P*02 

7.9722P*02 

\ 

1.2852F*0l 

2.0l34P*0l 

2.6542E*0l 

s 

2.4Q88F*00 

2.9036F*00 

3.0452F*30 

z 

2.98875*00 

3. 7044C*00 

3.90UF+00 

GAHF 

8.8374P-01 

1. 03445*00 

I.l67l**00 

(1 

3. 74<)3F* 01 

8.6B46E*00 

1.0698P*0l 


F- 

3. 3086F-01 

4.6017F-01 

4.8734*-0l 

H 

3.3821E-31 

7.9431P-02 

2.S3215-02 

«* 

3.3384P-31 

4.6014F-01 

4.8T33E-01 

M2 

5.9312P-06 

2.7961F-07 

4.2675E-09 

M- 

2.9050*-3S 

1.3P35E-35 

3.2253E-36 

M2* 

4. 9794*-05 

4.0432E-05 

6.2490E-06 


PI 

5.30E*32 N/SO-M, 

USl * 5.20**04 MZSEC 

PI • 5.00F*02 N/SO-M. 

USl * 

9.60E*04 M/SEC 

XH2 « 

1 .00 

XHF « 0,00 

XM2 « 1.00 

XHC • 

0.00 



MOVING SHOCK 

STANOING SHOCK 

peflfcteo shock 


MOVING S«OCK 

STANOING SHOCK 

REPIECTEO SHOCK 

D 

1. P047P* 03 

1. 8146**04 

2.8194E*04 

0 

2,31675*03 

2. 08956*04 

3.4468**04 

T 

6.054lE*0l 

9,790 IE*0 1 

1 . 3346**02 

T 

6.46?4F*31 

1. 1556P*02 

l.T898P*32 

9«0 

1.1411P*31 

5. 1474P*31 

5.4886**01 

quo 

1, 1594P*01 

4. 76916*01 

4. 89736*01 

M 

3. 1926F*07 

5. 7305F*02 

7,2597E*02 

M 

3,7019F*02 

6.6236®m^02 

8.7350**02 

& 

l.2399F*0l 

I.8707c*3l 

2.4l21E*0l 

A 

1,3328**01 

2. 1773E*01 

2.08376*01 

s 

2.6437F*00 

2. 8433P+0C 

2.9837E*00 

s 

2.7543E*00 

2.95*IF*00 

3.1009**00 

7 

7.807*E*OO 

3.6OO0E*OO 

3. 847***00 

z 

3.0921E+33 

3.79966*03 

3.9324F*00 

GAME 

8.7948F-31 

9.9229P-01 

1.13306*00 

GAMP 

8. 89036-01 

l.0826P*00 

L. 19166*00 

U 

3.6070E*0l 

8.00UE*00 

9.444APf00 

U 

3.8903F*01 

9.4564**03 

l.2084**3l 


SPECIFS 

F- 

3.0741C-01 

• mole FRACTIONS — 
4.44636-01 

4.8019E-01 

SPFCTPS 

F- 

3. 5324F-01 

• MOLF FPACTICNS 
4.7??6E-01 

4.91406-01 

H 

3. 05ll*-31 

1.1070P-31 

3.96076-02 

H 

2.934 7F-01 

5.5455E-02 

1. 71906-02 

H* 

3.0739C-01 

4.4459E-01 

4.aoi8*-oi 

M#- 

3.5372P-01 

4.722*F-0l 

4.9140E-01 

H2 

7.Q209*-36 

7.6782F-07 

2.43906-08 

H2 

4. 1 743F-06 

0.6O93E-O8 

0.94856-10 

M- 

3. 1 8366-0* 

2.2910E-O5 

5.46306-06 

M- 

2.6103P-0* 

7.P464E-06 

2.2057F-04 

H2* 

*. l2l*E-0* 

6.3266F-05 

1.4267P-0* 

H2* 

4. 5436*-35 

2.34256-05 

2.9396E-06 
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TABl,E I. - Continued 


-500N/m^ 


PI » 5.00?t^32 N/SO-M. 

USl « 5.a0E«04 M/SEC 

PI a 5.006»02 N/SO-M, 

USl « 6.20E«>04 N/SEC 

XH2 = 1.00 

XHE » 0.00 

XH2 » l.OO 

XHE - 0.00 


0 

Mcn/fNG s«ncK 
7.<r95<?E*03 

STAA/OfNG SHOCK 
2.2lQnE*04 

REFLeCTBO SHOCK 
3.76776*04 

0 

MOVING SHOCK 
2.83966*03 

STAf/orNG SHOCK 
2.41416*04 

R66L6CT60 SHOCK 
4.41176*04 

T 

6.6830E4-0L 

1.2713F»02 

2.0473P*02 

T 

7. 18296*01 

1.55166*02 

2.60686*02 

RMO 

1. 1635E*01 

4.5153E+01 

4.65806*01 

RHO 

1.15956*01 

3.96596*01 

4.2616E*01 

M 

3.97Q^E+02 

7.082R6^02 

9.51546*02 

M 

4.53546*02 

8.01796*02 

1.11786*03 


1.3833E«01 

2.3474E*01 

3.0968^*01 

A 

1.49656*01 

2.67176*01 

3.510SE*01 

s 

2.8100C*00 

3. 00‘'6F»00 

3.15036*00 

s 

2.92136*00 

3.09846*00 

3.2375E*00 

1 

3.l<»72FfOQ 

3.85166*00 

3.95096*00 

r 

3.40946*00 

3.92316*00 

3.97126*00 

GAME 

8. 9558E-01 

1.12546*00 

1. 18726*00 

GAME 

9,14506-01 

1.17276*00 

1. 1906E*00 

U 

4. 0306^401 

1.0375^*01 

1.33736*01 

• tj 

4.30726*01 

1.25636*01 

1.60466*01 


' ' 








E- 

3.7449E-01 

4.80746-01 

4.93796-01 

6- 

4.13436-01 

4.90206-01 

4.96386-01 

M 

2.5096^-01 

3.8535E-02 

1.24136-02 

H 

1. 7312^-01 

1.95926-02 

7.2421E-03 

M* 

3.74486-01 

<,.80755-01 

5.93796-01 

H* 

4.13416-01 

4,90206-01 

4.96386-01 

H2 

2.88446-06 

2.43116-08 

2.33136-10 

M2 

1. 18796-06 

1.93936-09 

2.6963E-U 

H- 

2, 28106-0* 

4.61246-06 

1.62836-06 

H- 

1.56836-05 

1.93466-06 

9.44336-07 

H7* 

4.1162P-05 

1.28176-09 

1.54566-06 

M2* 

3.07136 -05 

3.72276-06 

5. 46946-07 


Pi * 

5.006*02 N/SO-M. 

USl = 

6.006*04 M/SEC 

01 • 5.006*02 N/SO-M, 

USl « 6.40E*04 M/SEC 

XH2 » 

1.00 

XM6 a 

0.00 

XM2 » 1,00 

XHE • 0.00 



MOVING SHOCK 

standing shock 

REFLECT60 SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

o 

2.6603**03 

2.31996*04 

4.Q9f 5F*04 

P 

3.02346*03 

2.49566*04 

4.71386*04 

T 

o.9209E*01 

l.^0'8E*02 

2.32156*02 

T 

7.4783E*0l 

1. 7032P*02 

2.09646*02 

RHO 

1.1637E*01 

4.23716*01 

4.4527**01 

RHn 

1. 1504E*0l 

3.7172E*0l 

4.09226*01 

H 

4.2434E+3? 

7.54836*02 

1.03436*35 

H 

4.83156*02 

8.49446*02 

1.20386*03 

A 

1.43756*01 

2. 51536*01 

3,3O01F*O1 

A 

1.56236*01 

2.81646*01 

3.70416*01 

S 

2. 865*’P*00 

3.3537P*00 

3.1956**00 

S 

7. 97646*00 

3. 13946*00 

3.2755**00 

1 

3, 30336*00 

3.894 7F*0C 

3.96306*00 

1 

3.5143E+00 

3.94186*00 

3.97706*00 

GAMP 

9.0384E-01 

1.1556P*00 

1. 18956*00 

GAME 

9.2B646-01 

1. 18156*00 

1.19116*00 

U 

4, 1696F*01 

1. l4l8E*ni 

1.47736*01 

U 

4.4428E+01 

1. 37326*01 

1.7313P*01 


6- 

3.94586-01 

4. 86496-01 

4.9533*-0l 

5P6CT65 

E- 

4.3092P-01 

4.92626-01 

4. 97116-01 

H 

2. 1080*-01 

2. ■'0146-02 

9.33746-03 

H 

1. 3814P-01 

1.47536-02 

5.7819E-03 

H* 

3,9456*-0l 

4.86496-01 

4,95336-01 

M* 

4.30916-01 

4.92626-01 

4.9711E-01 

H2 

1 .90556-06 

6.62666-09 

7.345P6-1I 

H2 

6. 0627P-0'^ 

6.37906-10 

1.1407E-11 

M- 

1.92<»lF-05 

2.85096-06 

1.23516-06 

H- 

1. 21336-05 

1.41376-06 

7.3067E-07 

H2* 

3.620'F-T5 

‘•.01336-06 

8,86096-07 

M2* 

2.49066-05 

2.14566-06 

3.61056-07 
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TABLE (.-.Continued 


Pj ■ 500 N/ 


PI « 

5,O0E^O2 N/SO-M, 

» USl » 6.60E»04 M/SEC 

PI » 

5.03F*02 N/SO-M, 

» USl ” 7.00E404 M/SEC 

XM2 . 

1.00 

,XHF s 0.00 


XH2, ■ 

1.00 

XHE • 0,00 

- 


MOVING S^OCK 

STANOING SHOCK 

peflecteo shock 


MOVING SHOCK 

STANOING SHOCK 

REFLECTED SHOCK 

P, 

3.2112E*^0? 

2.5fr46F*04 

4,9962E»04 

P 

3.5950F»03 

2.6288F404 

5.4057F404 

T* 

7.8235=*01 

1.8K96E402 

3,1929E»02 

T 

8.7653F^01 

2.1811E402 

3.7896F402 

RUQ 

l,1352Ef0l 

3.48T2E»01 

3.9304P»01 

9H0 

1.0303F^01 

3.0353E431 

3.5776F401 

M 

5. 136Se^0? 

8.9791C+02 

l.2929E*03 

H 

5.7722F*02 

9.9524^402 

1.4696E403 

A' ' ' 

1.6375EVoI 

2.9534E401. 

3. 891 7f *01 

A 

.. l.R3fr0P»01 

3.2103F401 

4.2434E401 

s’ 

'3,0309E*00 

3.1‘»78C*00 

3.3112F*03 

S 

3,1363F*00 

3.2S10E400 

3.3782E400 

1 ' ' 

3.61F9F+00 

3.9«48F*00 

3.9813E«00 

2 

3.7965E«-00 

3.971 3E *.00 

3.98726400 

GAME 

9.4796 E-Ol 

1.1841E*00 

t.L9t4C«>00 

GAMF 

1.0129F*00 

1.1699F400 

1.1917E400 

U 

4. 5758F*01 

1.4865F«>01 

1.8619E*01 

U 

4.8302F«01 

1.7194F401 

2.0870E401 


SPECIFS 



MOLE FPACTTCNS — 


SPECIES 


• MOLE FRACTIONS — 


Cm 

4.4fR9C-01 

4.9428E-01 

4.976KE-01 

F- 

4.7321F-01 

4.9638E-01 

4.90396-01 

H. . 

1.0621F-01 

1.1433F-02 

4.70086-03 

H 

5.35B1P-0? 

7.2319E-03 

3.2158E-03 

M4 

4.468RE-31 

4.9428F-01 

4.976FF-01 

H4 

4.73206-01 

4.9638E-01 

4.9839E-01 

«2 

3.584ie-r7 

2.32836-10 

5.3144F-12 

H,» 

6.1850F-08 

3.9150E-11 

1.4100E-12 


8. 8089E-06 

1.37S7C-06 

5.67156-07 

H- 

3.51816-06 

6.4101E-07 

3.3887E-07 

H24 . 

1.9068P-05 

1.29796-06 

2.4932E-07 

M24 

R.6837F-06 

5.2574E-07 

1.29406-07 


PI • 5.00F^02 N/SO-M« 
KH2 • 1,00 


USl " 6.A0E«-O4 M/SSC 

XMp « 0,00 


s 

I 

came 

ti 


^•OVING SHOCK 
3.4021F^03 
'8.238BF^0l 
1.112BP*01 
K.4502P»02 
1. 7264^*01 
3.0R41E«00 
3.7109P^33 
P.7492F-01 
4,7034E»01 


standing shock 

2,609RF*04 
2,021 IE»02 
3.2?73F»Cl 
9.4644E«>02 
3.0659F»01 
3.2153E»0C 
3.9f.436+00 
1.1885P+00 
l.^049C*0l 


REFL6CTSO SMOCK 
5.2333F<-04 
3.4951F02 
3.7*78F»0l 
1.3914E0.03 
4,0737^»0l 
3,3457F400 
3,9846F>00 
1, 1916P«^00 
l.9789P^0l 


SPFCIFS 


mole fractions 


M ' 

H¥ 

H2 

M- 

H2* 


4.6105P-01 
7. 7R87E-02 
4,6l04r-0l 
1,6374^-07 
S. 8896^-06 
1. 3550F-05 


4.9550F-01 
9,00^3F-03 
4.95«05-0l 
9, 1324E-U 
8.2704E-07 
0.0976F-07 


4,«807F-0l 

3.9617E-03 

4,9807E-01 

2,6423E-12 

4,378flP-07 

1.7696E-07 
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TABLE I.- Continued 


Pj -IkN/m^ 


PI * u 

OQC + 03 N/’SO-M, 

. USl = A.00P403 M/seC ^ 

PI * 1. 

oofVo3 n/so>m. 

USl - 6.00E403 M/SEC 

XM2 » U 

00 

XHE a 0.00 


XH2 « 1. 

00 

XMF - 0.00 



MOVING SHPGK 

^^TANniNC SHOCK 

REFLECTEO SHOCK 


MOVING SwfJCK 

STANDING SHOCK 

.REFLECTED SMOCK 

o * ‘ 

1.0636E+01 

2. 1976E*01 

5.36l5E*-0l 

p 

2.A2eSE«>01 

7.6852F401 

1.S323E02 

T 

2.71ADE+30 

, 3.3569E400 

A. 7161^*00 

T 

A.esesF^oo 

6.7099E400 

8.3987E900 

RHH 

3.9200E+00 ■ 

6.S47Kf>00 

1. l369E*0t 

RHO 

A.9983E400 

U1442E401 

1 .80948 701 

H 

2.77A5E^00 

3.A52fie*,00 

A.9388P«00 

H 

«*0099E»00 

7.31*7E»00 

9.9354E400 

A 

1«6432F*00 

1.8212»^*00 

, 2. 1382‘=*00 

A 

2.l679Ffr00 

2.4992EH30 

2.7196E*00 

S 

l.0«6PE»00 

1.0587efr00 

‘ U0770f*00 

s 

1.1216E403 

1.1296E»00 - 

1.1539E430 

Z 

1.0003E03 

i‘.aoo3f »oo 

. l.ODO0E»3O 

1 

UO000E400 . 

1.0010E400 

1.0IUE900 

game 

O.9A94E-01 

9.8810P-01 

9«69A3P-0l 

GAME 

O.672SE-01 

9.2992F-01 

8.7097E-01 

u 

2.2A43E«00 

1.35''3E+30‘ 

1.19AIE*33 

11 

3.6*14E*00 

1.S91SE400 

1.4016E900 

E- 

l,36A2F-3*5 

7.23A1F-3A 

6.8693E-27 

E- 

9.74A7E-26 

2.8S96E-18 

3.313IE-14 

M 

A.3596P-11 

U6288E-Q9 

8.1080E'G6 

H 

2.091 5F-05 

2.02726-03 

2.1941E-02 

. - 

9. 232«'’-3« 

3.1A3AE-35 

A.9311C-27 

H» 

8.9513C-2A 

2.493BE-IB 

2.9996E-I4 

H2 

i*oooo=*oc 

I.O000E400 

9,99Qof-oi 

M2 

9.9998P-01 

9.97976-01 

9.7806E-01 

H- 

A.4336F-A3 

9,6^3lE-4l 

2.20A7F-32 

H- 

6.5239C-30 

9,13796-22 

8. 41609-17 

M2» 

I.A402F-34' 

3.ft^52c-3« 

2*0682F-27 

M2* 

7.9401F-27 

3.6690F- 19 

3.2610E-19 


Pt « 

1 ,00<:»33 N/SO-M, 

USl 

* S.00E»C3 M/$cc 

PI s l.00F»03 N/SO-M. 

USl • 

7.00E»03 M/SEC 

XH2 » ! 

1 .00 

XMC 

* 0.00 

XM2 - 1,00 

XMF • 

0.00 



MOVING SHpfK 

STANDING SHOCK 

PEPIFCTEO SHOCK 


MOVING SMOCK. 

standing shock 

REFLECTED SHOCK 

p 

1.6743C fOl 

4. 4S3'^F*0l 

9.772ir*^0l 

p 

3.3300F*0l 

l.226RF*02 

2.2210E»02* 

T 

3.7003P>00 

4.922iP *00 

E-GSAAPfOO 

T 

6.I476E*33 

R.3606E*OO, 

9.6904EO3 

Run 

4.52‘54E03 

9.3453c*03 

1 ,4«94C*0l 

RHH 

5.4141E*00 

L.44B6EA01 

2.2172E401 

u 

3,R2C4E*C0 

5. 1720C+0C 

7. 2402F*00 

H 

6.6143^*00 

9,9417F*00 

1.2983FA01 

A 

l.9078E»33 

2. lfll2P*J3 

2.4936K*00 

A 

2.407'=P*00 

2.7UIE*0G 

2.90276*00 

S 

1.089«F>00 

1. 0943P*0C 

1, 1161^*00 

S 

I.IS24F*00 

. 1.164 7C *00 - 

1.1913P*00 

1 

l.OOOOPfOO 

l.0000«'*00 

1,0008^*00 

7 

I .0D34E* 33 

1. 31 19C*30 

1.0361F*00 

GAME 

9.8360^-01 

9.6647F-01 

9.3342P-01 

game 

9.423RE-01 

0.679KE-OI 

. 8.4UIF-01 

II 

SPPCIFS 

2.9621P*C0 

U4791F*00 

1,33236*00 

•i 

4. 341 3E*33 

1.6706EO0 

l.4390P*93 




SPPCI s 




F- 

?. 2093^-31 

■».927f e-2' 

9.«1324*'-19 

c . 

1.1336C-19 

3.5330C-14 

3.3130E-12 


4,S630F-3n 

1253F-35 

1.6120F-03 

u 

B.9P01P-C4 

2.3543F-C2 

7.3321P-02 

M* 

l.6557=-^l 

6.3RS6E-25 

9,67S3E-19 

H* 

1.0206^-19 

3.1998E-14 

3.3332F-12 

M2 

1 . 33JCr*33 

9,99«*flE-0l 

9.9039P-0I 

H2 

o. 9910^-01 

9. 7646K-01 

9.26686-Ot 

H> 

*.S‘563P-''7 

3. 1445F-29 

2.3111E-21 

H- 

2. 0372^-23 

7.O034E-17 

1.7990F-14 

M’ * 

*.5828^-3? 

1.5423P-25 

2.8041P-20 

H?* 

1. l328r-20 

3.1216E-15 

2.9777F-13 
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TABLE I,- Continued 


P 


1 


IkN/m 


2 


PI 

X»2 


l.OOr*3? N/SO-M, usi 
1 .00 XHE 


e.00E»C3 M/SEC 

0.00 


PI » l.noE^03 N/sn-M. 
XM2 » 1.00 


nsi = l.OOF+0^ M/SEC 

X»E = 0.00 


RMH 

H 

& 

? 

r.AMc 

II 


MOVING S^QCK 
4.3P78E*0l 
7.4U3E*-00 
*>.0055E*03 
A.3740E+00 
2.577cf*00 
l.l822FfOO 
1.0049C*-00 
8.9209E-01 
S.O*^41F + O0 


STANHING SHOCK 
1. 8B82''*02 
9.6334F*00 
1. 803fl‘^*01 
1.3101E-f01 
2.9001F03 
1.20UF4-00 
l.0406F^OO 
8. 3900F-01 
1.5828F*00 


PfFLECTFn SHOCK 
3. 1331F*02 
l.066lFf01 
2.7235E*0l 
l.6S20F»01 
3.0945F+03 

1.2317=*00 

1.079lP«-00 

8.3236E-01 

1.4007FfOO 


o 


T 

Qun 


H 

& 

S 


G4MF 

U 


MOVING SWOFK 
7.088SF+01 
9.2046C*00 
7. 3876FfOO 
l.2644E*^01 
2 .fl? 66 F»a') 
1.2437E*00 
1.0424E+03 
8.32F8E-01 
*-.5"^4*.E*00 


STANDING SHOCK 
4.11086*02 
1. 1606FO1 
3. 110*P*CI 
?.1010F*01 
3.3143E*00 
l.284Se*0C 
1.1387F+00 
8.3120C-OI 
l.564-»c*00 


peflecteo shock 

6.14796*02 

l.2488F*0l 

4.1llfF*0l 

2. *385F*0l 

3. f335F*00 
l.3223c*00 
1.1973F+00 
8. 3503E-01 
l.4353F*00 


SPFCIPS — MOLE fractions SPFCIFS mqlf FPACTICNS — * — — 


F- 

4.f«l3E-16 

3.366SE-12 

= .9Q00F-n 

F- 

I,5964e-12 

5.6143F-13 

2.90955-09 

H 

9.6685F-33 

7. 80996-C2 

1.4654E-01 

H 

8. I294C-02 

2.4345F-01 

3.29565-01 

M* 

4.2136P-16 

3.0979F-12 

5.5255E-U 

H* 

1.5105F-12 

5.2744E-10 

2.7134E-09 

H? 

O.O033F-31 

9.2190F-01 

8.5346F-01 

H? 

9. 1871F-01 

7.86355-01 

6.7044F-01 

H- 

2.R239F-19 

1.6209E- 14 

5.41875-13 

H- 

4.0864F-15 

7.21445-12 

5.27885-11 

H2* 

3.40S5P-17 

2.8483F-13 

5.1878P-12 

H>* 

4.9974F-14 

4.5235F-M 

2.4885P-10 


PI = 

1.005*03 N/SO-M. 

USI » 9.00F403 M/SfC 

PI * l.OOF*33 N/SO-M. 

USI 

• 1.10F*04 M/SEC 

XH2 » 

1. 00 

XHF » 0.00 

XH2 » l.OO 

XHF 

« 0.00 



MOVING SHOCK 

standing shock 

RFFLECTFO shock 


MOVING SHOCK 

STANDING SHOCK 

REFtECTEO SHOCK 

o 

5.6S3SF*01 

2.«349F*o2 

4.4236F*02 

P 

0.69336*01 

5.74366*02 

8.3342F*02 

T 

8.42375*00 

1.06776*01 

l.l*'92F*0l 

T 

9.84506*00 

1. 24836*01 

1.33766*01 

RUO 

6.5874E*oO 

2,4494F*01 

3. 3692= *01 


8. 22736*03 

3.82356*01 

4.8963F*0l 

H 

1.0‘'86F* 31 

1.6831F*01 

2.0663F*01 

H 

1. 51416*01 

2.5708F*01 . 

3.06906*01 

A 

2.7027E*00 

3. 1012E*C0 

3. 304 7F + 00 

A 

2.9534F*00 

3.541or*.oo 

3.78255*00 

S 

1.21225*00 

1.24155*00 

1.27545*30 

s 

1. 2770F*00 

1.33075*00 

1.37276*00 

7, 

1.0189F*0'^ 

1.08398*00 

1. 1327F*00 

7 

1.0733F*00 

1.20336*00 

l.2724F*00 

GAME 

8.S109E-01 

8.3106F-01 

8.3177F-01 

GAME 

8.25526- 31 

8.3469F-01 

8.43666-01 

U 

5. 80*516*00 

1. 55996*00 

1.41166*00 

U 

7.34936*00 

1.58316*00 

1.4815F*00 

SPFCIES 











SPFC IFS 




F- 

7. 1206E-14 

6.8933E-11 

5. U20E-10 

E- 

1.2677F-11 

3.0102F-09 

1.25455-08 

H 

3.7076E-0? 

1.5478P-01 

2.3426F-01 

H 

1.3656=-31 

3.37966-01 

4.28155-01 

M * 

6.6872F-14 

6.3fl9SE-U 

4.7393E-10 

M* 

1.2037C-U 

2.81426- 09 

1.1772F-O0 

H2 

9,6292=-0l 

8.4522E-01 

7.6574E-01 

H2 

8.A344F-01 

6.6234P-01 

5.7105F-OI 

M. 

1 .35665-1 6 

5. 99346-13 

6.8154P-12 

H- 

4.5363F-14 

5.2390F-U 

2.09005-10 

H2* 

4. 4403F- I ® 

5.6076'^-12 

4.4084E-H 

H2* 

6.8544F-13 

2.483TC-10 

1.06 I7E-09 
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TABLE I, - Continued 


p^-1 W4/m^ 


<>l * 1, 

,00P»03 N/SO-M, 

1 USl = U20F^04 M/SFC 

PI = 

1.00P4-03 N/SO-M. 

USl • 1.40E«04 M/SEC 

X»2 » 1. 

. 00 

XHF = 0.00 


XH2 = 

1.00 

KHE > 0.00 



MOVI^iG SHOCK 

ST4NniNG SHOCK 

ftFFLECTEO SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFtECTEO SHOCK 

0 

K0453c*02 

7.*»142E*-02 

l,0964C#-03 

p 

1.4441F* 32 

1.2671E^03 

1.7599F#^03 

T 

1.040«:F*01 

1.333VF^Ol 

l.42706»01 

T 

1. 1393E»01 

U5047E401 

1.6212E^0L 


9.04<>‘»FvOO 

4.533ac»oi 

5.6b40F*-0l 


l.O‘^S*»EvOV 

5.624’f ♦©! 

7.0031E401 

M 

1. 7fl7?F*01 

3.O04'»c»Ol 

3.6525F»0l 

M 

2.4039Ef 01 

4. 246KE«>01 

4.9663E^0t 

4 

?.0836E*00 

3.7810FI-00 

4.0519F*-00 

& 

3.357lEfOO 

4.314AE»00 

4.6754E*^00 

S 

1. 31 23C* JO 

1,37<J5c«.q<j 

l.425fic*‘00 

s 

1. 3887F + D0 

1.4838F»00 

1.5390E»00 

1 

1.1102E*00 

1.2764F+00 

U 3566F + 00 

1 

1.1996E«-00 

l.4452P^OO 

1. SSOlEfOO 

C4MF 

8.23UF-01 

a.40l4F-0l 

0.4fll4F-Ol 

04 MF 

ft.?459F.“0l 

9.5607F-01 

e.6966E-01 

IJ 

6. ll^aCiOO 

1.6224E»00 

U5419F+00 

U 

9.6363E»00 

I.TSOIE^OO 

1. 7120E»00 

<»Frf5S 


• '*OLF FF actions 

, -, 






E- 

6.2609E-11 

1.213QF-Cfi 

4.4622E-Q8 

E- 

6.9656E-10 

1.2388E-07 

4.3295E-07 

H 

1.99F«E-0l 

4.3304E-01 

5.25685-01 

H 

3.3282^“Ol 

6.1614F-01 

7.0979E-01 

H4 

5.9633F-11 

I.IAQ36-CR 

4.21615-08 


4.6744F- 10 

1.1809E-07 

4. 16046-07 

H2 

8,0l4Sf-Cl 

5.6696E-01 

4.7432E-01 

M2 

6.4718F-01 

3.8386E-01 

2.90216-01 

H- 

2.9112P-13 

2.65795-10 

1.2326F-09 

M- 

4,7109P-12 

3.6537E-09 

1.47605-08 

H24 

s.afc'tRF-ia 

9.9306F-10 

3.69385-09 

M2* 

3.3832E-U 

9.4423E-09 

3.16676-08 


PI • 1 

.OOF403 N/SO-M, 

> USL « 1.30F«^04 M/S6C 

PI * 1 . 

00E^03 N/SO-H, 

USl • 1.50F404 N/SEC 

X**? • 1 

• 00 

XHF « 0,00 


XH? . 1. 

00 

XHE » 0.00 



nrvlNG S“<iCK 

STAKOING SHOCK 

BEFLECTEO SHOCK 


“OVING SHOCK 

STANDING SHOCK 

reflected SHOCK 


1.23T2F*0J 

1. 0033^*03 

1.4058F+03 

P 

1.6665Ef02 

1.5617P+03 

2.1612E+03 

T 

l.0915E»0l 

l.4l79Ev0l 

1.5233«»3l 

7 

1.1853B»31 

l.59bftFf0l 

1. 73715+01 


9.83*95»00 

F. 21 3?F*0l 

6.3794E*0l 

RHO 

1.1235E+01 

6.3536E+01 

7.5046E+01 


2.0339FtO! 

3.64435f0 1 

4,29l7FfOl 

M 

2. 74766+01 

4.9926B+01 

5.7439E+01 

A 

3.?179F»0D 

4.33R1F»00 

3473^*00 

4 

3.5023E+00 

4.6164E+00 

5.0538E+00 

S 

t.3496F^00 

l.4307EfOO 

1.4814FI-00 

S 

1.4297F+00 

1.5383F+00 

1.5986*^+00 

r. 

1.15’55^33 

1.3574F*03 

1.4495F+00 

t 

l.?5\4F*a3 

U5398F+00 

1.6578E+00 

04 “6 

8.2317F-01 

8.4729F-01 

8. 5762^-01 

game 

P,’695E-0l 

8.6711E-01 

8.8692F-01 

(1 

8.fl409F*00 

1.6*»79F*00 

l.6180F^OO 

u 

1.0389E+31 

1.8397E+00 

1.6342F+00 

spFcrFs 














• HULt' hkaltiunS 

- 

e • 

?.3035=-10 

4.10266-06 

1. 43116-07 

F- 

1. 0372F -09 

3.4908E-07 

1.3201E-06 

M 

2. 54A0r-0l 

2*5<^F-0l 

^.202QF-0l 

H 

4.0132F-01 

7.0073F-CI 

7.9361E-01 


2.20065-10 

3.9SiaF-O0 

1.3631^-07 

H» 

l.7f57F-0O 

3.3541E-07 

1.2806E-06 

- 

7.3540r-01 

4.7146F-01 

3.79806-01 

H2 

F. 9818E-01 

2.9927F-01 

2.0639E-01 

H- 

1.3108'-12 

1.06996-09 

4.50366-09 

H- 

U4211F-11 

l.U3'^5-08 

4.6179E-08 

H2* - 

1.1610F-U 

3.7764F-39 

1.1301P-08 

H7* 

8,56995-11 

2.4837E-08 

0.5743E-O8 
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TABLE!. -Continued 


-1 kN/m^ 


PI * 1. 

30'.31 N/SO-m 

. USl s 1 .A0P»04 M/SPf 

PI a 1 

.00*+03 N/SO-M 

. USl a l.80F*08 M/SFC 

XM2 « 1. 

00 

XHE a 0.00 


XW? s 1 

. 30 

XHF a 0.33 



“CVINR SHOCK 

STANOING SmqCk 

OEFLgCTEO SHOCK 

. 

MOVING SHOCK 

STANOING SHOCK 

pefl'ecteo shock 

p ... 


1.8830P»03 

2.6077*^03 

P 

2.8280EI-02 

2.5800*f03 

3.67986803 


l.?302f.01 

l.A98fle*01 

t.88l6F»01 

T ' ' 

l.?233Ff31 

l;97525«*31 - 

2.8921*801 

^MO 

1. ia^6F^3i 

6.7663S+31 

7.0386**Ot 

9H0 

1.28l8E*0r 

7. 1093*801 

7.5293*801 

M . 

1.11S7K.01 

*.591 1F»C1 

‘6. 56875 ♦*01 

M 

3.9l9SCf 01 

7.3791C4.3 1 

8.5236*831 

A • . 

3.KSA1C00 

’ 4.9536f*00 

5.5158F»33 

A 

3.98l7rf 00 

*.8377*800 

7.25786800 


l.AT22F»00 

. 1.59385+00 

l.FS90P^00 

s 

l.5619F»-00 

1.708T6«-00 

1.7819* 800 

Z : 

l.1076F«>00 

l.*3826+00 

l.7690F*0n 

7 

l.83?3**33 

•1. 8378*800 

1,96 096800 


, O.3005C-3I 

8, 81 7AF-01 

9. 1393*-01 

GAMC 

8.38366-01 

9.39026-01 

1.0778F800 

•t 

l.I136e«0I 

1.9508*f00 

1.9915*»00 

II 

1. 2617F+3I 

2.2776F803 

2.58506830 

















F- ' ‘ ' 

A.37Q35-0® 

9.692SC-07 ■ 

8,83855-06 

e. 

2.0532»'-3e 

9.3766F-06 

1.7130F-08 

H, 

A,7350F-31 

7.7912C-01 

8.6930F-01 

H 

6.0369F-01 

9. ll87F-0r 

9. 7953*-01 

• *' 

A,2?16«*0<» 

9.39UF-07 

8,38826-06 

H*- 

1.0916*-08 

9.28296-06 

l.737l*-08 

M? .. ' r 

9. 2<)SO'-3I 

2.2087F-01 

1.3361F-31 

H2 

9.963 IF-Ol 

8,8*13F-02 

2.01266-02 


3,77A3c-U 

3.18A6e-C8 

1.8750P-07 

M. 

2.0619*-10 

2.66356-07 

3.07816-06 

H2* 

U<)«A6P-10 

6.1929F-38 

2.3788«-37 

«>♦ 

8,2288*-l0 

8.0008E-07 

3.6583*-06 

PI * l« 

OC^-OS N/SO.-M 

. USl * l.73FtOA M/SSC 

PI « 1 

,03F»33 N/SO-M 

USl a 1.90F808 M/$EC 

XH2 * 1. 

00 

XHF * 0.00 


XM2 « 1 

• 00 

XHF a 0.00 


__ 

MOVING SHOCK 

STANOING SMOCK 

R5FL6CT60 SHOCK 


MOVING SHOCK 

STANOINC shock 

reflectfo shock 


2.1566F»0’ 

2.2256r*03 

.3.13625»33 

p 

2. 706lFf0? 

2.9298*803 

4.33656803 


l.27A9F^01 

‘ U8192F+01 - 

2.0935F+01 

T 

1.3673FfOI 

2.2057*801 ' 

' ' 3.1663FK01 

PHO 

l«2365F»01 

7.03^l*>0l 

7.9081E+01 

own 

1. 3191F+31 

' 6.9138E801 

6.B667F831 

M 

3.SO"*5^01 

f . 3l09P»0l 

7.8718F*0I 

H 

8.357?*^0l 

7.8«0?*80l 

9. 7876F801 

A 

3.8l3Sf >00 

*,3AS4«’*00 

6, 1689* fOO 

A 

8.1‘05Ef00 

6.5328*830 

8.3586*800 

S . 

l.5163P*33 

|.6AQ6F»03 

1.7231*^33 

S 

l,6088F*00 

1. 7*7*6800 

1.63B9F800 

1, 

1.3680F^Q0 

l.7192P^0C 

1, 8772*»00 

z 

1. 600861-00 

1.9211*800 

1.99856800 


8.338AP-01 

9.3339F-01 

9.6739C-31 

GAMF 

B. 83776-31 

1. 0072F800 

1.1053*800 

11 

l.I879P^Ol 

2.0909**fi0 

2. 1977F+00 

'1 

l,3350*f01 

2.5897F800 

3.1655F800 

















F- 

9.71A2P-09 

2.81805-06 

1,96876-05 

c. 

8.21 705-08 

8, 1858C-05 

2.O220P-O3 

M ' ^ 

«.3831F-01 

107F-01 

9.38536-01 

M 

6, 6733*-Dl 

9.5081F-OI 

9.91166-31 


9.39^9^-00 

2, 7*03E-C6 

. 1.9872F-05 

H8 « 

8. l039*-08 

8. 116BE-05 

2.0207F-03 

H2 

’ A.6199F-01 

1. 89935-01 

6.5829*-02 

M2 ‘ 

3. 3»97r-oi 

8.U38F-32 

8.7608*-33 


9. 1293^-11 

8. 9713F-08 

5.896 76-07 

M- > ' 

8,88005-10 

9. 1577F-07 

’ 1.85606-05 

H2^ 

A.1256P-10 

1.5332F-C7 

7.68876-0'' 

H2> 

1, *■'896-00 

1 .7083F-06 

2.06006-05 


116 


TABLE I.- Continued 


Pj ■ 1 min? 


PI s 

l.OOF*03 N/SO-M. 

. US 1 » 2.00E »04 M/SEC 

PI a 

1.03Ff33 N/SO-M, 

> USl - 2.20FA04 M/SEC 

XH2 a 

1.30 

XHC a o.OC 


XH2 ■ 

1.00 

XHF • 0.00 



MOVING SHOCK 

STANDING SHOCK 

reflected shock 


MOVING SHOCK 

standing SHOCK 

REFLECTED SHOCK 

P 

3.002^E»02 

3.2A8«iP*03 

5.0053R+03 

P 

3.A37lEf 0’ 

3. 8146E403 

6.2446E»03 

T 

1.4171F401 

2,S6‘}AB*0l 

3.8039* *01 

T 

l.5340E*^0l 

3.5ieiF»Ol 

4.65205 ♦Ol 

QMO 

1.3480F*01 

6.410AE>01 

A.5299F»0l 

Rur) 

1.3765*01 

5.4033E*01 

6.46815*01 

H 

4.8182F«01 

8.703<>E*01 

1.0998FO2 

M 

5.8104F«0l 

l.0426E*02 

1.3415F*02 

A 

4.3S24F4^Q0 

7.46S7e*0C 

e.asoiF^oo 

A 

4. 7965E^33 

8.627te#03 

9.4907E*OO 

S 

1.6561E+00 

1.8058F«00 

1 .884dE«00 

S 

1.7S35F*00 

1. 8855E^OO 

1.95805*00 

1 

i.87iqe*oo 

1.0723E+00 

2.0151F«00 

• z » 

1.7225E»00 

?.0067E*00 

2.0754F»00 

GAmf 

8.5041C-01 

1.0998E»00 

l.02t8*«00 

CAME 

8. 7069E-01 

1.0544e»00 

9.3451E01 

»t 

l.4077F*0l 

2.')61«E*00 

3.6592F»00 

0 

l.SSlOFfOl 

3.94 86EOO 

4.1934F*00 


SPFCIPS MOL6 FRACTIONS SR^CIFS MOLF FftftCTlONS 


B. 

8. K829**08 

2.6093E-04 

9.46865-03 

£- 

3.80325-0T 

*,63035-03 

3.7329E-02 

H 

7.27615-01 

9.8518F-01 

9.79035-01 

H 

8. 38385-01 

9.8642E-01 

9.2426K-01 

Hf 

R. 38l6*-08 

2.6029E-34 

9.46045-03 

H* 

T.7416P-07 

5.6263E-03 

3.7291F-02 

H2 

?.7239'--0l 

1.4293E-C2 

1.92065-03 

H2 

1.6112e-0l 

2.2536F-03 

8.2349E-04 

M- 

o. 2828r-10 

3.7195F-36 

S.3676F-35 

M. 

4.0242F-09 

3.1706E-05 

1.30865-04 

H2* 

2. 9408F-09 

4.3*076- C6 

6.1866R-05 

«2* 

l.OI 77F-O0 

3.56496-05 

1.69625-04 


©1 a 

U0OF*03 N/SO-M. 

. USl * 2.10**OA M/SfC 

PI • 

1.005*03 N/$0-M, 

USl a 2.30F*04 M/SEC 

XH2 a 

1.00 

XH* a 0.00 


XH2 a 

l.OO 

XHF a 0.00 



MCVING SHOCK 

stanoing shock 

RKFLFCTEn Smock 


MOVING S«nCK 

STANDING SHOCK 

REFLECTED SMOCK 

9 


3,9331**03 

5.6417**o3 

P 

3,9?34F*0? 

4.0987F+03 

6.7902F*03 

T 

1.4T1*F4.oi 

3-043^r*0l 

4.279?F*3l 

T 

l.609S**0l 

3.9318F*01 

4.96095*01 

Q«n 

1.36745*01 

•,8291E*C1 

6.4*««F*0l 

RMn 

1 ,372O*f01 

5. 1484P*01 

6.47925*01 

•j 

5.302'^E*0l 

9.5469F*01 

1.2207* »02 

H 

6.34llF*0l 

1, 13525*02 

1.46255*02 

A 

4,5617**0J 

8.?iaR*’*00 

9,l«45**O0 

A 

*.0725F*00 

R.B995F *00 

9. 8010* *00 

S 

l.7046F*00 

1. 3482F+0C 

1,92305*00 

S 

l.ft3.’5**03 

l.9?005*00 

1 .9916**00 

r 

1.64625* 00 

1.9931F*03 

2.0423**00 

7 

l,7993Bf00 

2,0?49**00 

2. 1125**00 

GAMP 

e.*99SF-ni 

l.ll36F*00 

9.6523*-01 

GA«F 

9.R9*0F-0l 

9,04645-01 

9.16775-01 

U 

l.47<J3E*0l 

3.40Ol**OO 

3.S722t*03 

IJ 

l.42llF*Ol 

4. 30925*00 

4.3473**00 


SPFCI^S “OL*"- FPACTirNS — SR^CIFS '•OLF pb^cTIONS 


c_ 

1.7693*-37 

1.52915-33 

2.19855-32 

F- 

P. 9335P-07 

1. 3F015-0? 

*.4ll0*-02 

H 

7.9504P-01 

9,01965-01 

9.5469C-01 

M 

«. 9844C-01 

9.7138P-01 

9.90026-01 


l.‘»3415-07 

l.9237*-03 

2,l964*-32 

M» 

8. ■»24l5-37 

1. 3*015-02 

5.4052P-02 


2. I40fp-'H 

4, O645E-03 

1. 1564C-03 

H2 

1, ll‘> 6 *-«n 

1 .30985-03 

6.32596-04 

H- 

l,9204r-0O 

1 .30T6P-0* 

9.3690F-0* 

H- 

P, 7938* -39 

5 .6248P-05 

U6253P-04 


5,44l4''-39 

1.4*365-0* 

1.1437P-04 

H2* 

1.9739P-OP 

6.57405-05 

2. 19826-04 
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TABLE I. - Continued 


Pj - 1 kN/m^ 


PI * l.OOE+03 N/SO-M, 

USl = 2,406^04 M/SFC 

oi = 

l.n0E«-03 N/SO-M. 

USl = 2.fr0c»0A M/SEC 

XH? * l.OO 

XHC = 0,00 

XM2 = 

1.03 

XWP = O.OC 



MOVING Swrv.K 

STANDING SHOCK 

REPLECTEO SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

D 

4,310<?F+0? 

4. 3SfiSP + 03 

7.2462F+03 

P 

5.018E^*02 

4,5417P«.03 

7.4261E+03 

T 

l.708*^E*0l 

4.2772F+01 

5.2222P+01 

T 

2. 1 1 1 IE*01 

4.798SEf01 

5.6240F»0l 

qwo 

l.3^03F*01 

4. «}734E*01 

i ,4484P*01 

RH'^ 

1.2016E*^0I 

4.4940E^01 

R.9071F4-01 

H 

^.8944P>01 

1.231<?P^02 

1.5850F»02 

H 

8. 0625E+01 

1.43l8Ef02 

l.8238E»02 

A 

5.4232''*33 

9, 14fl4Pf0C 

1 .00fi9«'»01 

A 

6.7419C*03 

9.6252F4-00 

1. 059BF+01 

S 

l.RSO’E+00 

1.9*123E*-0C 

2.C250Ff00 

s 

1.9412Ff00 

2.3227E+33 

2.3961P+00 

1 

1.8725F+03 

2.04fl9?*00 

2.1518P*0C 

?. 

l.9784E + 0f) 

2.ll08Ff00 

2. 2353E+-00 

r.AMF 

Q.IO32E-01 

9.5502F-CI 

9. C5Q3P-01 

GAMF 

1.0883ffr00 

9.1467=-0l 

8.9347C-01 

u 

1.68<?4Ff01 

4.f82frF+00 

A.A"*! 8P+00 

If 

1.812?P»01 

4. 8‘=2S£fOO 

4.6223FfOO 


SPPCI=S 

c _ 

2.4106P-OA, 

■ HOLE FRACTtcnS — 

2.4854C-3? 

7.1321F-0? 

SPECIES 

p. 

*.A333P-0* 

• MOtc fractions — 
'•.3131F-02 

1.0592E-01 

H 

9, 3189E-01 

9.4924F-01 

8.«t48E-0l 

H 

9.flB90P-0l 

9.9301F-01 

7.8741E-01 

Mf 

7.3902P-06 

2,493<^£-02 

7.1244E-02 

Hf 

5.4231P-0* 

5. 3094P-02 

1.0582P-01 

H2 

6. 8133P-02 

R.B«18E-C4 

S.0S77F-04 

H2 

l.09R3''-02 

4.891 3F-04 

3.2693E-04 

M- 

2.1200^-09 

8. 1478E-05 

1. 9732^-04 

M- 

?.60l3'-07 

1 . 1874F-34 

2.38186-04 

M7f 

4. 1653P-30 

«.9458E-35 

2.6434E-04 

H2* 

3.6l50=’-0r 

1.5f56E-04 

3. 14146-04 


PI * l.OOP+03 N/SO-M. 

USl 

» 2.536*04 M/SFC 

XH2 « 1.00 

XHF 

* 0.00 



MOVING SHOCK 

standing shock 

PEFLECTPO shock 

0 

4,6709P*32 

4,52745*03 

7.48*6F*03 

t 

1.8613E+01 

4.566QP*01 

5.4440F*0l 

RMO 

1.2«53F+01 

4.7709F»0l 

6.27356*31 

H 

7.4*896*01 

1. 33176+02 

1. 70646*02 

A 

5.95436*00 

9.395^6*00 

1.0357^+31 

S 

1.89776*00 

1.987SE*0C 

2.0596F+00 

z 

l.9374P#.00 

2.O*^03F*OO 

2. 19316*00 

GAMF 

9. 8316E-01 

9. 3023^-01 

0.98^16-01 

'1 

1.75396*01 

4.75556*00 

4,5617P*00 


SDFCIFS MOLE P«»&CTICNS 


P- 

9.2870‘=-06 

3.8463P-02 

8,8‘^666-02 

H 

9.676RP-01 

9.22226-31 

a. 21656-01 

h + 

0.24396-06 

3. 84356-02 

8,86726-02 

HP 

3. 230 26-32 

6.4513F-04 

4.3751C-04 

H- 

A.436 7C-0R 

1.03446-04 

2.03066-04 

M? + 

1 . 0747F-07 

1 .31616-04 

2.9T29E-04 


PI « 

l.O0F*03 N/SO-M, 

► USl * 2.706*04 M/S6C 

XH2 » 

1.00 

XHF • 3.03 



MOVING S«OCK 

standing shock 

reflected shock 

P 

5.36206*32 

4.45306*03 

7. 1710F*03 

T 

2, 46286* 31 

4,9931P*31 

5.77196*31 

R«0 

1.0918F*01 

4. 15586*01 

5.45376*01 

H 

a,674lP+0l 

l.53l9fc*02 

1.93766*02 

A 

7.48666* 00 

9.84316*00 

1.08176*01 

S 

l.979’'F*00 

2.0590F*00 

2.1334C*00 

7 

l.994?E*03 

2.1459F*33 

2.2781^*00 

GA«E 

1.14136*00 

9.04226-01 

0.8994F-O1 

U 

1. 86496*31 

4.88746*03 

4.66186*03 


SPECiP^ mole fractions 


6- 

3.92556-34 

6.05596-02 

1.22656-31 

H 

9.9589'--0l 

9.6225F-01 

7.54026-01 

H + 

3.9233F-04 

6.B513F-02 

1.22546-31 

H2 

3.3193'^-03 

3. 78346-04 

2.61926-04 

h> 

1.0902P-06 

1.28106-04 

2. 05616-04 

H2* 

1. 3114F-06 

1. 74226-04 

3.18126-04 
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TABLE K- Continued 


PI » I 
XM2 « 1 


p 

T 

«MO 

M 

A 

S 

t 

GAME 

IJ 


SPFCIFS 


H 

H + 
M2 
H<- 
H2f 


PI « t 
XM2 « I 


o 

T 

QUO 

M 

A 

S 

7 

GAMP 

U 


SP5C!FS 

e- 

H 

H2 

H- 

M2» 


Pj •! kN/m^ 


,O0F^O3 N/SO-M, 
• 00 


USl • 2«eOF»04 M/SEC 
XHE « 0.00 


PI » l.00E*03 W/SO-W. 
XH2 > 1.00 


USl - 3.00E*0^ M/SEC 
XHE • 0.00 


MOVING SHOCK 
5.7156E*02 
2.8423E401 
1.304SE431 

9.3069E401 

7.9203E4OO 

2.0134F400 

2.0013E400 

1.1051E400 

I.O170E401 


STANDING SHOCK 
4.4074E403 
5. 16<)3E401 
3.9a51E401 
1.6349E402 
1.0062E401 
2.0941E400 
2.1B33E400 
8.<J7UF-0l 
4.02S6F400 


REFLECTED SHOCK 
7.0003E403 
5.413SE40L 
5.0974F401 
2. OS46E402 
1 .1040E401 
2.1697F400 
2.3223E400 
8.8749E-01 
4.70255400 



MOVING SHOCK 

STANDING SHOCK 

reflected shock 

p 

6.4942E402 

4.6515E403 

7.2310E403 

T 

3.4645E401 

5.5185E40I 

6.2271E401 

RHO 

9.2064E400 

3.719BE401 

4.8023E401 

H 

1.0649E402 

1.8611E402 

2.3149E402 

A 

8.3180E403 

1.0543E401 

1.1544E401 

S 

2.0716E400 

2. 1590E400 

2.23T7E400 

2 

2.0244E400 

2.2659E400 

2.41B0E400 

GAME 

9.8085E- 01 

8.8884E-01 

8.8499E-01 

U 

2.0334E401 

5.0420E400 

4.8I42E400 


molF fractions 


SPECIES 


MOLE FRACTIONS ■’ 


1.89125-03 

8.4454E-02 

1.3932E-01 

F- 

1.24675-02 

1.17805-01 

1.73366-01 

9.9495F-31 

8.3352f-0l 

7.2075E-OI 

H 

9. 74655-01 

7.6390E-01 

6.52736-01 

1.09085-03 

8. 44006-02 

1. 39205-01 

H4 

1,24655-02 

1.1T72E-01 

1.7323E-01 

1.26035-03 

3.0140E-04 

2.12926-04 

H2 

3.9503E-04 

2.07496-04 

1.4S28E-04 

3.3393F-06 

1.3504F-04 

2.02056-04 

H- 

1.2193E-05 

1.49226-04 

2. 00026-04 

3.75915-06 

1.8899F-0A 

3.20205-04 

H24 

1.3695E-05 

2.2130E-04 

3.3421E-04 


005403 N/SO-M. USl « 2.<»0E404 M/SFC 

00 XHE * 0.30 


PI « 1.00^403 N/SO-M. 
XH2 • l.OO 


USl • 3.20E404 M/SEC 
XHE • 0.00 


MOVING SMOCK 
4.09185402 
3. 1898F4CI 
9.4<*995400 
9.9647F401 
8.1545F400 
2.0437F400 
2.0103F400 
l.03’05400 
1.9729E4DI 


standing shock 

4.4770C»O3 
*. 34355401 
3.7690F401 

l.7445‘'43? 
1.02<56E401 
2. 12T1F400 
2. 22346400 
0.92205-01 
4.96K25400 


REFLECTED SHOCK 
7.0240F403 
6.06425401 
4. 8896F401 
2. 1798540? 
1. 128LE4Q1 
2.2043F400 
2.3609F4OO 
0.8590^-01 
4.7*21F400 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

7; 3722E402 

5.2442E403 

8.02756*03 

T 

3.94345*01 

5.9750E401 

6.58196*01 

RHO 

9.0486E400 

3.7852E401 

4.83246*01 

M 

U 20986*02 

2. 1 l*8E*02 

2.61346*02 

A 

6. 66145*00 

1. 1074E*01 

1.21246*01 

S 

2.1241E405 

2.2203E400 

2.30316*00 

1 

2.06606*00 

2.3582E400 

2.5239E*00 

GAME 

9.2080E-01 

8.R516E-01 

8.8484E-01 

u 

2. 1644E401 

5.1830E400 

4.98266*00 


M01.F fractions 


SPECIES MOUE FRACTIONS — 


'.T773E-03 
R.870OE-OI 
5. 7765F-D3 
6.3526E-04 
7.2371F-06 
8. 0606C-06 


1.0092E-01 

7.97S2E-01 

L.0OR6E-01 

2.4727F-04 

1.4234E-04 

2.0459E-C4 


1.5621E-01 
6.87005-01 
1. 56096-01 
1.76406-04 
2.0027P-34 
3.2557E-04 


e. 

3. 2204E-02 

1.5231E-01 

2.0802E-01 

H 

9.3533F-01 

6.9491E-01 

5.83456-01 

H* 

3. 22005-02 

1.5221E-01 

2.0787E-01 

H2 

2.15095-04 

1.52025-04 

1.06686-04 

H- 

2.28476-05 

1 .6284E-04 

1. 99776-04 

H2* 

2.6753F-05 

2.5644E- 04 

3.54256-04 
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TABLE I.- Continued 


Pj.-lkN/m 


PI * 

i.ooc^oa N/so-M* 

USl * 3.40?+04 M/sec 

PI » l.0OF*O3 N/SO-M, 

USl = 

3.80E«04 H/SEC 

XM2 s 

uoo 

XHC a 0.03 

XH2 » 1.00 

XHF = 

0.00 



MOVING S^OCK 

STANHING shock 

R6P16CTE0 SHOCK 


MOVING SHOCK 

STANOING STOCK 

REFLECTED SHOCK 

p 

P.3324F+02 

6.0366F*03 

9.14056+03 

P 

1.04636+03 

B.0232E+03 

1.1976F+04 

T 

4.2055E+01 

6.2320F+01 

6.96036+01 

T 

4.85346+01 

6. 95346+01 

7.78586+01 

RMn 

9. 1482E4-00 

3.94136+01 

. 4. 5797F+01 

RHO 

O.57Q96+00 

4.31736+01 

5.33936+01 

u 

1.3648E*-0? 

2.39386+02 

2.94226+02 

H 

1.7041F+02 

3.01036+02 

3.67886+02 


9.0329E*00 

1. 1637F+01 

1.27576+01 

ft 

9.79536+00 ‘ 

1.284 16+01 

1.41816+01 

S , 

2. ITA^PfOO 

2.28066+00 

2.36806+00 

s 

2.27396+00 

2.^0146+00 

2.49896+00 

z 

2. 1 199E*00 

2.45776+OG 

2.63716+00 

z 

2.25036+00 

2. 67266+00 

2.88086+00 

^AHE 

8.9581E-01 

0.fl4lOF-Ol 

8.86646-01 

GAME 

8. 78536-01 

8.87236-01 

8.9660E-OI 

'J 

2. 3028F+01 

5.3597P+00 

5.17956+00 

U 

2.58786+01 

5.7469F+00 

5.65766+00 


F- 

5.6759‘‘-32 

1.86626-01 

2.4205F-01 

6- 

1.11376-01 

2.52066-01 

3.0616E-01 

H 

8. 86276-01 

6.2629F-C1 

5.1543E-01 

H 

7.770SF-01 

4.95476-01 

3.8732E-01 

H + 

5. 6752= -02 

1.86516-01- 

2.41886-31 

H + 

1.1136=-01 

2. 5191E-01 

3.0596E-01 

H2 s 

1.4446F.Q4 

1. 1363F-04 

7.6591F-05 

H2 

8.13096-05 

6.23626-05 

3.6273E-05 

H- * 

3.2741F-05 

1.7205C-04 

1.95186-04 

H- 

4. 8152F-0* 

1. 7206E-04 

1.66916-04 

H2 + 

4. 009*6-0* 

2. 8776F-C4 

3.6844E-04 

H2 + 

6.40*^66-05 

3.24466-04 

3.59036-04 


PI ■ 

l.OOF+03 N/SO-M* 

USl 

» 3.606+C4 M/SFC 

PI • l.OOF+03 N/SO-M. 

USl 

* 4.00E+04 M/SEC 

XH2 » 

1.00 

XHE 

» 0.00 

XH2 • 1 ,00 

XHF 

» 0.00 



MOVING SHOCK 

STAAOING SHOCK 

REFlECTEO SHOCK 


MOVING SMOCK 

STANDING SHOCK 

REFLECTED SHOCK 

p 

, 9.3642E+02 

A.97S7F + 03 . 

■ 1.0470F+04 

P 

1. 16276+03 

9,l*»106+03 

1.3646F+04 

T 

4.5919E+01 

6. *9086+01 

7.3599F+01 

T 

5.093*6+01 

7. 32646 + 01 

8.24966+01 

RUQ 

9. 34596 + 30 

4. 1297F*0I 

5. U08 = + 0l 

RHO 

9.82376+00 

' 4.4926E+01 

5. 495 86+01 

H 

1.52966+02 

2.69276+02 

3.2977E+02 

H 

1.8882F+02 

3.34646+02 

4.0864F+02 

ft 

9.41256+03 

1.2226E+01 

1.34406+01 

ft 

1.01826+01 

U 3489F+01 

1.49986+01 

S 

2.22426+00 

2.34096+00 

2.4332F+00 

S 

2.32416+00 

2.4A24E+00 

2.56536+00 

r 

2.1820F+00 

2.5629E+00 

2.*»564F«.00 

1 

2. 32376+00 

2.78646+00 

3.00996+00 

game 

8.842’6-0l 

8.84876-01 

8.90426-01 

game 

8.7587E-01 

8.9129F-01 

9.05926-01 

u 

SPFCI=S 

2.44456+01 

5.5361F»00 

. 5.4040F+00 

U 

2.7322F+31 

5. 97976 + 00 

5.94666+00 




SP CI6S 




F- 

8.35T86-0? 

2.2003F-01 

2.7485F-01 

6- 

1.3944=-0l 

2. 8259F-01 

3.35876-01 

w 

8. 32666-01 

5. 59*06-01 

4.40876-01 

H 

7.20956-01 

4.34456-01 

3.27946-01 

H + 

8. 35676-02 

2.1999E-01 

2.7467F-0I 

H* 

1. 3942F-01 

2. 82436-01 

3.35696-01 

M? 

1.36096-34 

8.48156-05 

5,37416-05 

H2 

6.3633F-05 

4.4705F-05 

2.31536-05 

H- 

4.1233E-C5 

1. 75326-04 

1.8423E-04 

H- 

5.3460F-05 

1.62706-04 

1.44256-04 

H? + 

5.2697F -05 

3.1139E-04 

3.70906-04 

H2 + 

7.3936F-05 

* 3.25856-04 

• 3.32206-04 
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TABLE I.- Continued 


Pi 


•IkN/m^ 


PI « 1. 

00E*03 N/SO-M, 

. USl « 4.20F404 M/SEC 

PI « 1 

.00F403 N/SO-M. 

USl • 4.606404 N/SEC 

<H2 • 1, 

00 

XH6 s 0.00 


XH2 • 1 

• 00 

XH6 ■ 0.00 



MOVING S«nCK 

STANDING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

0 

1.2049E4O3 

1.0391E404 

1. 54456404 

P 

1.54806403 

1.30386404 

1.95366404 

t 

5.3l94E^0l 

7.7134F^01 

8.76226431 

T 

5.7404E4O1 

8.57186401 

1.00826402 

PMO 

1.0059E+01 

4.6408F401 

5.61136401 

RHf) 

1.04846401 

4.84006401 

5.67866401 

H 

2.0B16E»0? 

3.698*6402 

4.51716402 

H 

2.4969F402 

4.45416402 

5.47966402 

A 

U0572E*0l 

’ 1.41746401 

1.59096401 

4 

1.13766401 

1.57236401 

1.82516401 


2-37A7E>00 

2.5234F400 

2.6314F400 

5 

2.47766400 

2.64546400 

2.76556400 

7 

2.401SC+.00 

2.90286400 

3.14146400 

t 

2.56876400 

3. 14266400 

3.41236400 


8.7493E-01 

8.9730E-01 

9. 19466-01 

GAME 

8. ▼6426-01 

9,17726-01 

9.6825F-01 

ij 

SP^CI^S 

E- 

2.8757F^0l 

6.2364E400 

6.26066400 

U 

3. 16386401 

6.8*876400 

7.15556400 

1.6731F-01 

3.U37E-01 

3.63646-01 

6- 

2.215l*-Ol 

3.63866-01 

4.14086-01 

M 

A.6521F-01 

3.76946-01 

2.72476-01 

H 

5.56826-01 ' 

2.7204F-01 

U7IT2E-01 


1.6729E-01 

3.11206-01 

3.63476-01 

H4 

2. 2148* -01 

3.63716-01 

4.13966-01 

M2 

5,02^5£-3S 

3.09826-C5 

1.376*6-05 

H2 

3.1319F-05 

1.28246-05 

3.39726-06 

M- 

5.71466-05 

1.48036-04 

1.18I8E-04 

H- 

S.9951F-05 

1.07956-04 

6.40276-05 

H2» 

8.20256-35 

3.14946-04 

2.91706-04 

H24 

9.24606-05 

2.59936-04 

1.80856-04 


PI a 

1.00*433 N/SO-M, 

► USl • 4.406404 

M/S6C 

PI » 

1.00F403 N/SO-M, 

r USl • 4.806404 M/S6C 

XM2 « 

1.00 

XMF a 0.00 


XH2 • 

1.00 

XHF • 0.00 



MOVMNG SHHfK 

STANDING SHHCK REFLECTED SHOCK 


MOVING SMOCK 

standing SHOCK 

REFLECTED SHOCK 

P 

1. 41 31F40T 

1.16806404 

1.7408*434 

0 

1.6884*403 

1.44266404 

2.18316404 

T 

5.53646401 

8.1242*401 

9.36056401 

T 

5.95T9640I 

9.0662*401 

1.0993F402 

QMD 

l.0279*»01 

4.7577*401 

5.6756*431 

RMH 

1. 04 64F40r 

4, B757F401 

S.604SF401 

M 

2.2845640? 

4,0673F402 

4.9818F402 

u 

2.71876402 

4.85536402 

6.01076402 

A 

1.0970*401 

1.4912*401 

1.6975c»01 

A 

1. 1792*491 

1.6623*401 

1.9825*401 

S 

2.42*9F400 

.1. 58^*4F400 

2.6986*400 

S 

2.53006400 

2.70586400 

2.83206400 

z 

2. 48326400 

3.02176400 

3.2768F400 

2 

2.65746400 

3.26346400 

3.S436F400 

CAME 

8. 75266-01 

9.3585F-01 

9.3938F-DI 

r,A**F 

P.7831F-01 

9.33956-01 

1.0090*400 

IJ 

3.0192*401 

6.52876400 

6.67536400 

u 

3.30''2F401 

7.2393F400 

7.78026430 


5PFCI'S Ft»CT|ONS SPFCIPS XQIE FP4CTICNS 


6- 

1.9473F-01 

3. 38446-01 

3.89906-01 

c • 

?.475l*-0l 

3.8737F-01 

4.3572F-01 

H 

6.1039P-31 

3.2283*-01 

2.2001F-01 

H 

5.0494F-0I 

2.25086-01 

1.28486-01 

H4 

l.9470*-01 

3.38?B*-0l 

3.8975F-01 

M4 

2.474-4C-01 

3.87246-01 

4.3564*-Ol 

H’ 

3.«739*-05 

2. 0*29* -05 

■». 33786-04 

H? 

2.4498*-0* 

7.45506-C6 

t.30176-06 

H- 

*.9278*-0* 

1.2930*-C4 

9.04456-0* 

M- 

5.9243F-05 

5.*7l3F-05 

4.16206-05 

M?4 

8.82’0r-D5 

2.9249F-04 

2.3948F-04 


9,4656*-35 

2. 19626-04 

1.22596-04 
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TABLE I.- Continued 


Pj • 1 kN/m^ 


PI « 

1. 00*’+OS N/SO-M, 

USl * 5.00£*0<e M/SFC 

PI = 1 

l.00=»03 N/SO-M. 

USl a S,40E+0A M/SEC 

XH3 « 

l.OO 

XHF a 0.00 

XH2 = 1 

1.00 

XME a 0,00 


0 

MOVING SHOCK 
l,03A7E*O‘^ 

STANniNG SHOCK 
l.S830=»OA 

REFLFCTEO SHOCK 
2.4308F*04 

P 

MOVING SHOCK 
2. 14A4F*03 

STAKf^ING SMOCK 
1.8574E+04 

REFLECTED SHOCK 
2.9892E+04 

T 

6.U77E»01 

9.6278E*-0l 

l.2l96E*-02 

T 

6.59BlE*0l 

1. 1089E+02 

U5766E*02 

Rwn 

l.0823F*-0l 

A.RAllE+Ol 

5.4398E*0l 

RWQ 

1. 10«IE»01 

4.6636C«01 

4.9467E^0l 

H 

2.9A90F*02 

5.2710F+02 

6.6040P«‘02 

U 

3.4403Ef02 

6.l400Ef02 

7,9491E*-02 

A 

1.2222F+01 

l.7fAAF*-0l 

2.1779Ef01 

A 

K3129E*DI 

2.0l7QFf0l 

2.6392F>01 

s 

2. 5828CfOO 

2. 76«2E*00 

2.8981E+00 

S 

2.6898E*00 

2. 8792EfOO 

3.0226E»00 

7 

2.7A9?E*-00 

3.3824F^00 

3.6638F»00 

7 

2.9408E+00 

3.6018E4-00 

3.8326E4-00 

GAMF 

R.8090F-01 

9.5590E-OI 

l.061SE*00 

GAME 

8. 883ftE-01 

1.0222E^00 

1. 1527E^00 


3.V501P*01 

7,6849E*00 

8. 55998^00 

U 

3.73«lEfOI 

8.8^ 18F+00 

l.0756E<-01 


SPPCics MOLC FRACTIONS SP=f!FS MOLP FRACTIONS 


E- 

2.7263F-01 

A.Q888F-01 

4.S4206-01 

IC. 

3. 2001F-01 

4.4481E-01 

4. 78205-01 

H 

4.5461E-01 

1.8211E-01 

9.1552E-02 

H 

3.®988F-01 

1.10315-01 

4.35796-02 

H4- 

2.7259F-01 

4.08776-01 

A. 54156-01 


3.1997E-0I 

4.4475E-01 

4.7819E-01 

M7 

l.8925e-05 

3.9*74P-0A 

3.92016-37 

H2 

1.0741E-05 

7.08585-07 

2.14916-08 

H- 

*■.7290^-0® 

f .433AE-CS 

2.5218E-05 

H- 

‘'.0237F-05 

3,04385-05 

1.02546-05 

H2* 

9.^833E-0K 

U7498F-04 

7.2636R-05 

H2* 

8. 93826-05 

8.9759E-05 

1.8970E-05 


PI a 

l.00F*O3 N/SO-M. 

. USl • f.20E»04 H/S6C 

PI • 

1, 0OF403 N/SO-M, 

USl • 5.60Ef04 M/SEC 

XH2 a 

1.00 

XHF a 0,30 


XH2 a 

1.00 

XHF a 0.00 



MOVING SHOCK 

standing SHOCK 

reflected SHOCK 


HflVlNG SHDCK 

standing shock 

reflected shock 

P 

1.9968F+-03 

l.72285*04 

2.7009E*04 

P 

2.30756*03 

l.9857E»04 

3.2073E+O4 

T 

6. 3785F*01 

1.0282E402 

l.3774C*02 

T 

6. 82455+01 

1. 198TE + 02 

1.8025E+02 

RHn 

1.09576t0l 

4,79246»0l 

5,2l3lE«-Ol 

RHO 

1. U23E+DI 

4.4852E+01 

4.70155+01 

H 

3.1905F*3? 

5.6996E+02 

7.2452F*02 

H 

3.4995E^02 

5. 59006+02 

8.684 7E+02 

A 

1.2662ET01 

1. 8R20F4.01 

2.4029F+01 

A 

l.35l5Ff0l 

2.1709E+01 

2.8632E+01 

S 

2.<‘355F*00 

2.8231E<-00 

2.96lGF*-00 

S 

2. 7437Ff00 

2. 9328F+00 

3.0773F+00 

T 

2.042SE^OO 

3, 4965E»0C 

3.7614E»00 

1 

3.0399Efr00 

3.6934E+00 

3.8791F+00 

GAME 

8.8419F-01 

9.8522E-01 

I.U44C+00 

GAME 

8,93536-31 

1 .0645E+00 

1.1725E+03 

IJ 

3. 5926E01 

8. 2302E*00 

9.5419E*00 

U 

3.8748E+01 

9.6219E+00 

1,1979F*01 


SRFCIFS »*OLE FRACTIONS SPECTFS MOLE FRACTIONS 


E- 

2.9656F-01 

4.28125-01 

4,69336-01 

E- 

3.4217E-01 

4.5856E-01 

4.8442F-01 

H 

4.0675F-01 

L.4366E-CI 

6,33156-02 

H 

3.15565-01 

8.2040E-O2 

3.11386-02 

H+ 

2. 96536-31 

4.2804E-31 

4. 68306-01 

H + 

3.4213F-01 

4.5852E-01 

4,84426-01 

M2 

1 .44496-05 

1.88246-06 

9,65525-08 

H2 

7,fll65P-06 

2.9200F-07 

5.3220E-09 

H- 

5.4304= -05 

4.5504F-05 

1. 54566-05 

H- 

4.5468F-0= 

1.9718E-05 

7.4842E-06 

H2 + 

9. 3l34=-05 

1.3025E-C4 

3.8341E-05 

H2 + 

8.3989P-05 

5.73836-05 

9.7917E-06 
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TABLE I.- Continued 


PI » 

1.00F*03 N/SO-M, 

USl 

« 5.80F404 M/SEC 

XH2 » 

1.00 

XHF 

= 0.00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

p 

2.47616*03 

2.10596*04 

3»&006F*04 

T 

7.0629F*31 

1.30666*02 

2.0589F*02 

RHO 

1.1I62E*01 

4.27116*01 

4.47196*01 

H 

3.96836*32 

7.04926*02 

9.47816*02 

A 

1.41296*01 

2.33486*01 

3. 08506*01 

S 

2.7979F*00 

2.98356*00 

3.12916*00 

L 

3. 14076*00 

3. 76796*00 

3.91066*00 

GAME 

8.9994 F-01 

1.10566*00 

1.1620F*00 

U 

4.0146F*31 

1.0484F*0 1 

1.33766*01 


SPCCTE*? HOLE FRACTIONS 


6- 

3.632 7F-01 

4.69236-01 

4.88586-01 

u 

2.73376-01 

6.15116-02 

2.28296-02 

H* 

3.6324F-31 

4.69216-01 

4.8858E-01 

M2 

5.51536-06 

9. 8465E-08 

1.46066-09 

H- 

4.0U6F-05 

1,28766-05 

5.64516-06 

H2* 

7, 70496-0* 

3.4569E-05 

5. 28656-06 


kN/m^ 


PI « U00F«03 N/SO-M. USl - 6.20E»0A M/SEC 
XH2 < 1 .00 XHE « 0.00 


MOVING SHOCK STANDING SHOCK REFLECTED SHOCK 
P 2.e28SE*03 2.3089E«0A 4.2121E«04 

T 7.5965E^0l 1.5697E02 2.5987E»02 

RMO 1.1132E^01 3.80S3E401 4.I080E^01 

M A.S326E+02 7.9854E402 l.lll6E^03 

A 1.327AE^0l 2.6528E01 3.^905E^01 

S 2.9037Ef00 3.0751E^OO 3.2168E«>00 

2 3.3447E«>00 3.8633E«00 3.9^56E>00 

GAME O.1820E-01 t.l896F«00 1.1883E»00 

‘J 4.2903E4^01 l.256lE»0l 1.5942E»0l 

SPECIES MOLE FRACTIONS 

e- 4.0210E-01 A.8258E-01 4.9311E-01 

H 1.9575C-01 3.A823E-02 1.3769E-02 

M* 4.02071-01 4.8258E-01 4.93UE-01 

H2 2.4208F-08 1.0894E-08 1.8807E-IO 

H- 2.8470F-0? 4.4101E-06 3.4150E-06 

H2» 5.9520F-05 1.1998E-05 U9883E-06 


PI » 1.00C>03 N/SO-M. USl * ft.OOe^OA M/SEC 
XH2 * l.OO XHF • 0.00 


MOVING SHOCK STANOING SHOCK REFLECTED SHOCK 


0 2.6498Ef03 2.2126C«.04 3.9094Ff04 
T 7.3l8?E*0l ' 1.435 l*+02 2.3296E*^0? 
Rwn 1.1167E^01 4.0309F+01 4. 2702**-0l 
H 4.2457F + 07 7,S13*'F»02 l.0286F*03 
A 1.4679^*01 2.4999C+01 3,2955E*0l 
S 2.05l8FfOO 3.0317E»00 3,1740F*00 

1 3.242SE*33 3.8:*0^»00 3,9316E*00 
GAME 9.0799E-01 1.1386C»0C 1.1063E*OO 
'I 4,153^E*31 1.1493E01 l.4677E»0l 

S^FCI^S mole FRACTIONS 

E- 3.8327F-31 4.7719E-01 4.9131E-01 
H 2.3339E-01 4.5699E-02 1.7378E-02 
H* 3.8323E-31 4.7714F-31 4.9131E-01 
HZ 3.7441^-0^ 3.1702E-C8 4.7014E-1O 
H- 3.4378C-0K 8.-'652E-06 4.34236-06 
M2* 6.8796F-0' 2.0113^-05 3.09896-0‘ 


Pl » 

1.00F*03 N/SO-M. 

USl » 6.406*04 H/SEC 

XH2 • 

1.00 

XHE • 0.00 



MOVING SMOCK 

STANDING SHOCK 

reflected SHOCK 

Q 

3.01106*03 

2.3932E+04 

4.50466*04 

T 

7.9064E*01 

1.71726*02 

2.88506*02 

RMn 

1. 1054F*01 

3,57790 *01 

3. '94676*01 

H 

4. 82056*0’ 

0.46376*02 

1-1971F*03 

A 

1.5933E*01 

2.80llF*0l 

3.66456*01 

s 

2.95926*00 

3.11716*00 

3.25606*00 

1 

3,446DE*00 

3.8993F*00 

3.9562F*00 

GAME 

9.3145E-01 

1.1730F*00 

1.18946*00 

II 

4.4257E*01 

1. 36696*01 

1.72016*01 


F- 

4, 19476-01 

4. 84576-01 

4.94476-01 

H 

1.6041F-01 

2.68546-02 

1.10546-02 

H* 

4. 1965E-01 

4, 06576-Cl 

4.94476-01 

«2 

1.4710F-06 

3.85666-09 

8. 1063E-U 

H- 

?.2622*-05 

4.65066-06 

2.6663F-06 

M2* 

4.95916-05 

7.20586-06 

1.32466-06 
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TABLE I.- Continued 


Pj ■ 1 kN/m^ 


01 = 1. 

00F*03 N/SQ-'I 

• U?l = 4,60F4^04 M/SEC 

PI * 1. 

.00P*33 N/SO-M, 

. USl a 7.006*04 M/S6C 

)(H2 = 1. 

00 

XMP = 0.00 


XH2 = 1. 

.00 

XHC s 0.00 



MOVING SMOrK 

STANDING SHOCK 

P6FL6CT60 SHOCK 


MOVING SHOCK 

STlNniNG SHOCK 

REFLECTED SHOCK 

o 

3.1O<)2r«-03 

2.4641F«^04 

4. 77916*04 

p 

3.58216*03 

2. ?44?6»04 

5.21346*04 

T 

8.2*OOF«-Ol 

1. 8714P+32 

3.13256*02 

T 

9.18046*01 

2.1875r*02 

3.78296*02 


1.0O25F*0l 

3.3614F+01 

3.78806*01 

RMfl 

1.04696*01 

2.9478P*0l 

3.46686*01 

H 

*;.1333e»02 

8.94820*02 

1. 20496*03 

H 

5.76876*02 

9.9217F*02 ' 

1.4628F*03 


1.666OF«^0l 

2.94l8r*0l 

3.8749P*01 

A 

1.85336*01 

3.20146*01 

4.23l7F*0l 


3.0121P+-00 

3.15686*00 

3.2934F*00 

S 

3.11536*00 

3.2309E.00 

3.36236*00 

t 

3.5453P+30 

3.oi72F*03 

3.9643P*33 

r 

3. 72706*00 

3.94596*00 

3.97546*00 

OA*-? 

9.48^36-01 

L. 18066*00 

1. 1901P*00 

game 

1.00396*00 

1. 18746*00 

1. 19066^00 

(J 

4.5584E*01 

l.4792F*0l 

1.0455P*O1 

IJ 

4. 61 28F*01 

l.'»093E*0l 

2,07956*0! 

SPECTFS 




SPPCI^S 

e. 




, 4. 35*»7F-0l 

4.89446-01 

4,95506-31 

4.63396-01 

4,93156-01 

4,96906-01 

M 

U2823E-01 

2411116-02 

8.99536-03 

H 

T.3205P-02 

1.3 6 9 76 - 02 

6.19516-03 

H*. 

4.3584P-01 

4.8P44F-01 

4.9550F-01 

H* 

4.6338P-31 

4.93156-01 

4.9690P-01 

H> 

8. 25380^37 

1.4732F-C9 

3.7724C-U 

H? 

1. 6419=- 07 

2.67606-10 

1,01576-U 

H- 

1 .70840-0? 

3.7671F-C6 

2.07516-06 

H- 

7.o(>7*5e-06 . 

2. 33066-04 

1,25856-06 

H2^ 

3.9421^-0? 

444717F-06 

9.1538C-37 

H»* 

2.0536P-0* 

1.8989F-06 

4.81076-07 


PI • 

l.00«*03 N/50-M, 

USl 

a 6,806*04 M/SEC 

XH’ » 

1.00 

XH6 

» 0,00 



MOVING SHOCK 

STANDING Smock 

RFFLFCTFO SMOCK 

9 

3.3900F*33 

2.51465*04 

5.07125*04 

T 

8.6746P*0l 

2,03146*02 

3.47965*02 

RHO 

1.07386*01 

3.14636*01 

3.63455*01 

H 

«. 44695*02 

9.43355*02 

1, 3735F+03 

A 

l.7P2OF*0l 

3.07715*01 

4.0555F*01 

S 

3.06405*00 

3. 19«:3E*CC 

3.3282F*00 

7 

3.63936*00 

3.93386*00 

3. S"' 045 *00 

Gamf 

9.72315-01 

1. 18495*oo 

1.19055*00 

U 

4.68866*01 

1.59765*01 

1.96365*01 


SPFCI'=S 

6- 

4.50475-01 

• MOLP 5RACTI0NS — 
4.9159F-01 

4.96286-01 

M 

9. 90255-02 

l.681flF-02 

7,44556-03 

M* 

4,50465-DI 

4.91595-01 

4.9628F-01 

H2 

*. 102lf '07 

4.96406-10 

1.91666-11 

H- 

i.zmF'OK 

2.9443P-06 

1.6233F-06 

H?* 

7.95775-05 

7. 84756-06 

6.5840F-07 
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TABLE I.- Continued 
Pj -2kN/m^ 


PI » 
XH2 * 

2. OOP k 33 N/SO-M, 
1 .00 

> USl < 4.00E 

XHC a 0.00 

♦C3 M/SEC 


MOVING S'^nCK 

^tanhino shock 

REFLFCTfn SHOCK 

o ' 

1.063*>e+01 

2. 19 76F *01 

5 .34l5F*0l 

T 

2.7143F*00 

3.35*‘9F*00 

4.71626*00 

ftMn 

3.9203F+33 

*. 54766*03 

1.13686*01 

M 

2.7745P+00 

3.452AE+00 

4. 53866*00 

A 

1.6432E+00 

1.8212<*G0 

2.13836*00 

S 

1.058flF^00 

l.0t07?*00 

1.07986*00 

t 

l.0003E»00 

1.00006*00 

1-OOOOF*00 

fiAMg 

<3.9494F-0l 

9. 8fll IF-Ol 

9. 69496-01 

1) 

2.2663F*>00 

1.35336*00 

1.19416*00 


6- 

6,6229 = -3‘‘ 

1 .2644C-33 

4.35766-27 

M 

3.3823C-11 

1. l«l7F-09 

5.7350«-04 

H* 

4.2258F-36 

2.64186-35 

2.70706-27 

H2 

1.3003C+03 

l.3330«*00 

9. 99996-31 

H- 

2. 73*7^-42 

3. 8057F-40 

2.3071C-3? 

H2* 

l.5796‘*’-?4 

2.27926-35 

1 .65066-27 


PI a 

2.006*03 N/SO-M, 

USl • 6.006*03 M/SEC 

XH2 • 

1.00 

XNE > 0.00 



MOVING SHOCK 

STANDING SHOCK 

peflecteo shock 

P 

2.42886*01 

7.67426*01 

l.5362F*02 

T 

4. 85896*00 

6.7201 F*00 

8.50686*00 

PHn 

4. 9986^*00 

1.14126*01 

1. 78976*01 

M 

'.09986*00 

7.31296^00 

9.95856*00 

A 

2. 1681F*00 

2.*0706*00 

2.74796*00 

5 

1.1259E*00 

1.13416*00 

1. 1589F*00 

1 

1.00036*03 

1.0007F*00 

l.0090F*00 

GAME 

9.67416-01 

9. 34566-01 

e.79686-01 

U 

3.65146*03 

1.59576*00 

1.41716*00 

SPFC 1 




^ ’ 



6- 

5. a26l'-76 

1.T072S-18 

3.28036-14 

H 

1.47976-35 

1.46396-03 

1.7B37E-02 

H* 

5. 1 7^96-26 

1.4376F-18 

2.86306-14 

H2 

9. 9999C-01 

0.98A46-CI 

9.82166-01 

M- 

*.62326-30 

6.5516F-22 

1.26276-16 

H2* 

6.5278F-27 

3.00286-19 

4.29926-15 


01 a 

2.00F*0-» N/SO-M. 

. USl • 5.006 

*03 M/S6C 

XM2 » 

t.OO 

XHC a 0.00 



MO'/ING SHOCK 

STANOINC SHOCK 

P66L6CTF0 SHOCK 

p 

1.6743c*31 

4.4534F*0l 

9.726?**3l 

T 

3. 7003F*00 

4.922 7F*0C 

6,6655**00 

PHO 

4.52‘^4E*00 

9,0449C*00 

l.45’7F*0l 

H 

3.8205**00 

5. 1719=*00 

7.242fl«*00 

A 

l,9079C»On 

2.1014F*OC 

2. SOOSFfOO 

S 

l.39?Trt JO 

1.3976P*03 

1 . 12326*03 

y_ 

1 .ooc36*or. 

1.0000F*OC 

1.0006**00 

GAM6 

9.836lf-01 

9.6 6<- 1 c-Ol 

9.3120*-3l 

II 

2.06216*00 

1,4731^*00 

1.3345**00 


SP = riF$ *<CLf cpaCTICNS 


6- 

1. 3919F-31 

6.9047F-25 

1,0172*-15 

H 

■*.2243 = -n8 

1 .*03**-05 

1 , 166*6-03 


n. 3484*-32 

3.6«62p-2« 

9.4004F-19 

H? 

1.0000**30 

9.9998F-01 

9.98R3F-0! 

H- 

4. oi56*-T7 

7.7515C-79 

2.69476-21 

H*»* 

4.4**6*-3? 

1.24986-25 

7.9985*-20 


PI • 

2.006*03 NCSO-M. 

USl • 

7.006*03 M/S6C 

XH2 ■ 

t .00 

XHF ■ 

0.00 



MOVING SHOCK 

STANOINC SHOCK 

REFLECTED SHOCK 

p 

3. 3293**0l 

1,21776*02 

2.22756*02 

T 

6.1*316*00 

9.4405**00 

9,8782**00 

9HO 

5,43396*03 

l.4257**0l 

2.1020**01 

H 

6.6! 39**00 

9.92396*00 

1.30306*01 

A 

2.4121** 33 

2.7372F*00 

2.94166*03 

S 

1,1*78**30 

1. 1 702**00 

1. 1975**00 

1 

1 .000'F*00 

1 .0095*+00 

1.0335**00 

f.AMf 

9,4*276-01 

8. 7720r-0l 

B.47606-O'l 

•1 

4.340‘)**00 

1 .6442**00 

1.4327F*00 


SP*f T*S 
6- 

7, DCKS r _^Q 

• “OL* PRVCTICNS -- 
3.07?e*-l4 

4.3200F-12 

H 

6,43?3*-3* 

1.8830F-02 

6.4904E-0? 

Hfr 

4.l351*--'0 

2.71866-14 

3.8429*- 12 

M7 

9, 9936* -C 1 

9.9U2*-3l 

9.3523*-01 

H- 

l.R063*-23 

1.01496-14 

3.6633*-l4 

H?* 

9,5270=-2l 

3.691SF-1* 

5.1381F-1 3 
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TABLE I.- Continued 


pj •2kN/m^ 


PI = 

2.00E+-0'' N/SC-K 

. u*il = 8.00E4-03 

M/SEC 

PI s 

’?.00«'*03 N/SO-M, 

. USl ® 1.00E*C4 M/SEC 

XW 2 « 

1,00 

XHP = 0.00 


XH7 s 

1 .00 

XHE = 0.00 



^^OVING SunfK 

SfANOrnn SHOCK PePLPCt<^0 smock 


MOVING SMOCK 

STAKOING SHOCK 

REPLECTEO SHOCK 

P 

^.3P2\c+ov 

i.esBor+oa 

3.\?26P*32 

e 

7,066*^*=*nl 

3.986 RE *02 

6.0349F*02 

T 

7.4*: a?)p* 00 

0 . R32^p*00 

1 .09fl4f*oi 

r 

9.4089^*00 

l.lO78E*01 

1.2970F*0l 


‘^*-67F*-00 

l.82^SF*01 

2.65I6*=*31 

Rwn 

7.2403P*00 

2.9539E*0l 

3.9232E*0l 

H 

p. ■^7U'-*00 

1 . 3n5OF»0l 

1 .6571*-*01 

H 

1.2639F+C1 

2.0916F+01 

Z.5423F*0l 

A 

2.5q7?»F4-0Q 

2.O337C»-00 

3.1409^*00 

A 

2 . 86 l 6 f *00 

3,3638^*00 

3.5950P*03 

S 

l.lS85«=+00 

1.2176P+Q3 

1.2383*^*00 

S 

l.25C9?*00 

1.2903E+00 

1. 3286F*00 

1 

1.00‘?7F + fjO 

1.03E1E+00 

1. 0722F*00 

T 

1.03'^4F*00 

1.1279F*00 

l.l861E*0n 


p.ois-ip-ni 

8.45ftlF-0l 

8.376SF-01 

r,AMF 

8.3900F-01 

8. 3603F-01 

8.4016F-01 

■ 1 

047^C+ 00 

1.6199^*00 

1 .43‘^4F + 00 

II 

6.5®39F*00 

l.6093F*00 

1.4781P*00 


SPFf IFS 


• MTLP FPACTtONS — 


SPPCIES 


• MOLF FRACTIONS — 


e. 

3.979AC-U 

4.2141F-12 

8.9352E-U 

c. 

I .9582F-12 

8.2861E-10 

4.6S306-09 

H 

7.'tO?7 = -T( 

S,'»8‘'SF-02 

U3467P-01 

A 

7. 2D31E-3? 

2.2672E-01 

3.1374C-01 

H* 


3, 7A06P-12 

8.044l«-n 

H* 

1. 81646-12 

7.5521E-10 

4.2557P-09 

H? 

9.9260F-0 1 

9.3214E-01 

3.6533P-01 

H 2 

9.2T97=-3l 

7,73?9P-3t 

6.86266-01 


3.9192'^-1 9 

3 . 19 10F-I4 

1.27666-12 

H- 

7.6094F-1* 

1.6432F-U 

1.3152F-10 

H2* 

3.9473E-17 

4.6«40P- 13 

1.0188F-11 

H2* 

1.4936C-13 

8.9833F-U 

8.2895E-10 


01 « 

2.00P*03 N/SO-M, 

. USl » 9.00F*03 M/SFC 

PI • 

2.00F+03 N/SO-M. 

, USl • 1.10E*04 M/SEC 

XH2 * 

l.OO 

XHF « 0.00 


XH2 ■ 

1.00 

XHF • 0.00 



MOVING S^nCK 

STANDING SHOCK 

REFLFCTen SHOCK 


MOVING SHOCK 

stanoing shock 

REFLECTED SHOCK 

P 

5,6388e*0l 

2.76436*02 

4. 36756+02 

P 

8.6647F+01 

S.5469F+02 

8.1482F+02 

T 

8.5S33e*00 

1.39656+01 

1.1994F+0I 

T 

i.oi i^e+oi 

1.29336+01 

l.3940F*0l 

RMO 

6.49056*00 

2.3439F+01 

3. 2412^*01 

RMO 

n.03llE+oo 

3.6039E+01 

4.6424P+01 

u 

1.03836*01 

I.^-'SIP+Ol 

2.0703E+31 

u 

1.51336*31 

2.K591E+.01 

3.07356*01 

A 

2.7324r*oo 

3. 14086*00 

3.3*5806 + 00 

A 

2.9935E+00 

3.5943F+00 

3.8538P*00 

s 

l.2l9lc*.oo 

1.2475^*00 

1.2820= +00 

S 

1.28436+30 

1. 3363P+00 

1.3785F+00 

1 

1.0l57c*00 

l.3756P*03 

1 . 12366*00 

1 

1.0666F+00 

1. 1900F+00 

1.2591E+00 

GAMP 

E.5939P-01 

8. 364 16-01 

8. 3678P-01 

GAMF 

P.3060E-01 

8.39S8F-01 

8.4616E-01 

U 

5. 7097F+03 

1.63126+03 

1 .4505=*33 

u 

7, 32486*00 

1.633 76*00 

l.5292F*00 


SPECIFS 


■ MOLE FOACTIONS — 


SP6CIF5 


■ mole FRACTIONS — 


p - 

8. 1 674E-14 

9.10156-11 

7.92I8E-10 

E- 

1.8500E-11 

4,62046-09 

2.05696-09 

H 

■». 0993 c. 37 

1.4060F-01 

2. 1994F-01 

H 

1.24916-0! 

3. 1939F-01 

4.11586-01 

M + 

7. =143F-1 4 

8.3233F-U 

7.18316-10 

M* 

l.7?78=-ll 

4.2405F-09 

1.8985E-08 

HP 

9.69QIF-01 

8, '9406-01 

7.8006F-CI 

H2 

8.7509=-0l 

6.8061E-01 

5.8842F-01 

H- 

1.9342r-l6 

1.22066-12 

1.65UF-11 


1, 3498F-1 3 

1 .2387F-10 

7.3579F-10 

H 2 * 

6 . 7252r-l« 

9.93*526-12 

9.03856-11 

M 2 + 

1.32716-12 

5.0380E-10 

2.32016-09 
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TABLE I.- Continued 


- 2 IcN/m^ 


PI = 2.00E+03 N/SO-P f 
XH2 * I. 00 


USl = l.20F»Q« H/Sec 
X«E = 0.00 


PI # 2.00Ef03 N/SO-f^* 
XH2 a l.OO 


USl s l.^0E*04 M/SEC 
XHE a 0.00 


o 

T 

pvn 

H 

& 

S 

2 

GA'^E 

IJ 


MCviNG Shock 
1.04l«9E + 02 
1.0*^30F*01 
9.8100E*no 
l.7860Pf01 
3.1287E*33 
1 . 3146 P +00 
1.10?IE»30 
B.277KP-01 
8 . 039 !iP «.00 


ST4N0ING SHOCK 
7. 4307F4-02 
1.3B57P^Ol 
4. 253SF fOl 
3.07lOE*01 
3. 8430^*00 
1.3841E+0C 
l.->607E+03 
8.4537P-01 
1 .t7*'6F *00 


RFFLECTEO SHOCK 
l.0692E*03 
l. 4919 ‘'> 0 l 
'.3429F*0l 
3.6S84?»0l 
4. 1343P*00 
1.4310?»00 
1.3413F+00 
8. 5416E-01 
1.5956F+00 



MOVING S“OCK 

STANDING SHOCK 

reflected shock 

p 

1.439?Ef02 

l.2l5ie^03 

1.7097E*^03 

T 

1. isnE^oi 

1. 5724E*0l 

l.7043Ef0l 

RHO 

l.0246Ft01 

S.4249E+01 

6.5537Ef 01 

H 

2.4025E*0l 

4.227lE^0l 

4.9959E+01 

4 

3.A124F+00 

4.39AAE4-00 

4.7837E>00 

S 

1.395^EfOO 

1.48A4E+00 

l.5423E*^00 

7. 

1.1890F»00 

1.4245E^00 

1.53O7Ff00 

GAHF 

8.29UE-01 

8.6214E-01 

8.7720F-01 

U 

9.6335E+03 

l.S163E»00 

1.7792E+D0 


5PFCIES 


HOLP FRACTICNS 


SPFCfFS 


MOLE fractions * 


F - 


1 .9086E-08 

7.4662F-30 

p. 

1.1594E-09 

1.9793E-07 

7.2296E-07 

H 

1. 8‘=30F-Ol 

4.n*8F-0l 

5.0890F-01 

H 

3.17P5F-01 

5. 9604F-01 

6.9339E-01 

H* 

9.2144F-I 1 

l.76®4F-08 

6.9596E-08 


1. D9f»eF-09 

I .8656E-07 

6.8B94E-07 

H2 

8. 1473C-31 

F. a^42P-Cl 

4.9U0F-01 

H2 

6. B205F-01 

4.0396E-01 

3.0661E-01 

H- 

7.2798F-1.3 

6.4303S-10 

3. 1883F-09 

H- 

K24S9F-n 

fl.9353F-09 

3.78S0S-08 

H2* 

6.7785r-l2 

2.0745F-09 

8.2544E-09 

H2«* 

7,F025F-n 

2.0302E-C8 

7.1867E-08 


PI » 

2.00F433 N/SO-M« 

USl 

« l.30Et04 M/SEC 

XH2 a 

1.00 

XHF 

a 0.00 



MOVING SHO^'K 

S'*'ANniNC SHOCK 

PfFlErTEO SHOCK 

0 

1.2330=+32 

9.5399F*02 

1.3679E *33 

T 

1.12B9P4.01 

1.4780E+01 

1.5941F>01 

OMO 

9,F543F*.00 

4.8703E+01 

5.9916F+31 

M 

2.0026P+OI 

3.<‘'27t,F*0l 

4.2990E*C1 

A 

3.2681 F»no 

A. 1087P+00 

4.4420F+00 

S 

1.3«67F*nO 

l.A344F*00 

1. 4857^*00 

2 

1.1431F+-00 

l.339?E>00 

1.4321F>00 

GAmf 

B.2766FwTi 

fi.5’89C-0l 

8.642BF-31 

U 

8. 8507*' *.00 

1. 73B5EfrOO 

l,67fllF*00 


5PCf {cs 

— 

MOLE FPACTinNS — 


E- 

3.7495C-10 

6.«622E-C8 

2.4032^-07 

H 

2.53-^5C-Ji 

S.n654E-0l 

6.3347C-01 

H4- 

3.'=321P-10 

A, 1259P-00 

2.2644E-07 

H? 

7.49^5{:-01 

A.9346F-01 

3.96«2P-0l 

H- 

3.4172^,12 

2.6721F-09 

1.164FE-O0 

M2f 

’.5C59t-ll 

6.9P4flC-o*> 

2.Fe3l^-OB 


PI * 

2.00Ef03 N/SO-M, 

► USl •» l.SOFfOA M/SFC 

XH2 • 

1.00 

XHF a 0.00 



MOVING SMOCK 

STANDING SHOCK 

REFLECTCO shock 

0 

l.6612E*0? 

1.4963F*03 

2.09B3EH03 

r 

l.2316E*^0l 

l,t724Ef0l 

l.8304Ct0l 

9»0 

1.38B3E*31 

5.*>035F»Dl 

T.OOSOFfrOl 

*4 

2.7462Pf-0l 

4. B716F+01 

5. 7580F*-0l 

4 

3.5633F+03 

4.7063F*-00 

5.1772F+D0 

S 

l,43f2E+00 

1,F399=^00 

1.6007E+00 

z 

1.239‘F^OO 

1.5162^*^00 

1.6364F+00 

GAHF 

R.3167F-01 

8. 7355P-01 

8.9482F-01 

U 

1.0356C+01 

1.9123E*00 

l,9093E*00 


SPFC |FS 


• MOLF FRACTIONS -- 


E- 

3.1055E-0O 

*= .5F41F-07 

2. 1763E-06 

H 

1.R6i4'--01 

6. 809*F-CI 

7.7783E-01 


2.9498F-0P 

5.31R2E-07 

2.0985F-06 

H2 

6,l3^6=-0l 

3. 1QD5F-31 

2.2217E-01 

H- 

’.8193F-11 

2.7193F-C8 

1. 1666E-07 

H?#- 

1 ,9394^-10 

5.3'»75*=-C8 

1.9444E-07 
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TABLE I.- Continued 


Pj ■ 2 kN/ 


PI = 2.00P + 03 n/<;q-k. 

USl = 1.60E+04 H/S^C 

PI = 2.00Pf03 N/SO-M, 

USl = l.80EfC4 M/SEC 

KH2 = l.OO 

XWP r 0.00 

X«2 = 1.00 

XHF = 0.00 



MOVING SHOCK 

standing smtkk 

PEFtECTEO SHOCK 


MOVING SHOCK 

STAN^lNn SHOCK 

REFLECTED SHOCK 

P 


1. 

aor»F*33 

2.52A7*+33 

p 

2.41‘****0? 

2.46?IP*03 

3.5503**03 

T 

1.2POqc»oi 

1. 

78206+01 

1.98A3c*01 

T 

1.3T93F*01 

2.06 7f F»Ol 

2.5693**01 

PMH 

l.lAA*.CfOl 

s . 

2690*^+01 

t.2944*#-01 

tinn 

1. 2363*frOl 

6. 5862*»Ol 

7.1171**01 

H 

3, 1 132F*01 

s. 

*S7-»E+0l 

6.5B22C+01 

H 

3.‘>179F»01 

7,04896*01 

8.5270**Ql 

& 

3.7210E+00 

K ^ 

0529* ♦■00 

5.f*l9**00 

& 

4.0613F+33 

5.9323F+00 

7.2678F+03 

s 

1.4763E* 37 

1 . 

5o^ie+30 

1 .6633F^33 

S 

l.566TE*00 

1.7020E+00 

1.77966*00 

1 

l.2947‘:+00 

1, 

6125^+00 

1. 7462**00 

z 

1.4173F+33 

1.80BD**J0 

1.9416**30 

GAME 

0.3<»9<»P-Ol 

3. 

8952F-01 

9.2145E-31 

GA**F 

3.43876-01 

9.t-13PF-01 

1.0589**00 

IJ 

SPECIES 

1, 1 102E*01 

2. 

O290F+OO 
FP ACT TONS 

2.0642**00 

U 

l.2ST8F*Ol 

2.363TF+00 

2.6418**00 








E- 

7,A9S2‘=-09 

1 

.5196F-06 

7.01529-06 

E- 

3. f 7*>9C -08 

1.2930F-05 

1.75ll*-04 

u 


•7 

.E'^Tie-oi 

0.«444*-Ol 

H 

S. 8963F-01 

8.9379F-01 

9.6937P-01 

u* 

7. 1*1 1=-0P 

1 

,4f«24C-Cl^ 

6.3444C.06 

H* 

3.4432F-38 

1 ,?69RE-08 

l,7422*-04 

HZ 

5.<,A79p-01 

? 

.4029P-01 

1.4535E-01 

H? 

4. 1137*-M 

1.061 8*-0l 

3.02705-02 

M- 

KO’e?*--! 3 

7 

.6292F-09 

3.«904P-07 

H- 

*.6951E-10 

5. 74066-07 

5.3695F-06 

HZ* 

4.A97CC-10 

1 

.3349C-C7 

5.2976F-07 

M2* 

1.93666-09 

0,3577f-07 

6.26415-06 


PI * 2.00**0» N/SO-H. 

USl a l.70F*04 M/S*C 

P! » 2.00**03 N/SO-M. 

USl 

* l.90F*04 H/SPC 

XH2 » 1.00 

XMP s 3,03 

XH2 B 1,00 

XHF 

a 0.00 



MOVING SHOCK 

STANDING SHOCK 

«FFCFCT*0 shock 


MOVING smock 

standing shock 

REFL6CTE0 SHOCK 

P 

2.14*9**02 

2.12616*03 

3.0078*403 

p 

2.6977**32 

2.7963**D3 

4.1684**33 

T 

l.329Tc*3i 

1.9089**01 

2.2335**Ol 

T 

1,4304F*01 

2. ?877**0l 

3. 1931F*01 

RHO 

1. 19426*01 

6.50056*01 

7. 3768**01 

RHO 

l,2‘'03F*0l 

*.4529P*0l 

6.5737F*0l 

u 

3.533qE*01 

4,28^'i**0l 

T,49l3F*n 

u 

4,8'*«S3c*ni 

7. 8477F.*0l 

9. 7262**01 

A 

3.886***00 

B,44qRr*r5c 

6. 2043r+00 

& 

4,24t.9E*00 

* .^714**00 

8.3838**00 

S 

1. *2186*00 

1.6485**00 

U7196**00 

S 

1.6126**33 

1. 7542**00 

1 ,83646*00 

7 

1.3530c»33 

I.7ll3**00 

1.8^29**00 

1 

1.4839F+C0 

l.9941E*00 

l,9B59F*00 

GAME 

8.3905P-01 

9.0''21E-01 

9,6fl*9F-0l 

GAMp 

8,4962*-31 

9,96636-01 

1.1084F*03 

U 

1.18426*31 

?.l756*+03 

2.7844**33 

U 

1 .3308**0l 

2.62336*00 

3, 18136*00 


SPECIES 


. MTiF *OACTICNS — 


sp*r i*s 


- MOLF FRACT IONS — 


6- 

1 .6837*-J8 

4.2335F-06 

2.7566*-0* 

F- 

7.3669P-08 

4. 7893F-05 

1.5787F-03 

H 

*.2278*- 31 

8. 3175F-01 

8.2056*-0l 

M 

6. 5222P-31 

9.4393P-31 

9.88145-01 

H* 

1 .6396"-38 

4.1138F-36 

2.7101C-35 

H* 

7, 1 l*“**-08 

4. 7435F-05 

l.5758*-03 

H? 

4. 7722*-0l 

1.68T4F-01 

7,9387*-02 

M2 

3.477B*-01 

5.5Q73P-02 

a.6459*-03 

H- 

?.5068*-l0 

2.07216-07 

1.21 16E-06 

M- 

1.2281^-09 

1.7299E-06 

2.69795-08 

M2* 

9.M78*-10 

3. 2395F-07 

1.‘=867C-0*' 

M7* 

3. 73266-3D 

2.18806-06 

2.99236-0* 
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TABLE I.- Continued 


• 2kN/m^ 


PI 

* 2.00F403 N/SO-M, 

USl = 

2.00Ef04 M/SEC 

XM? 

= 1.00 

XHE « 

J.OO 



wnvtNr. 

«kT&NniKC» SHOCK 

rfflccteo shock 

P 

2.993JP«-02 

3.1075F*03 

4.8ll4P«.03 

T 

1.^8A7F*0l 


3.8542Pf0l 

«H0 

l.29 72F^0l 

A.0747P*01 

6.2165P»01 

M 

A.BUl*:*;)! 

a.671<)F*0l 

1.0985P+02 

A 

A.AA58P+00 

7.4209E«’00 

8« 9760P400 

5 

1.65<J^?»00 

t.a026F«00 

l.aa38P400 

1 

1. 5'«A1F*00 

t« 9546F«>00 

2.0081F»00 

GAHE 

ft.5659E-0l 

1 ,076*P+00 

l.04L4Pf00 

u 

1.4033E+31 

2.99fl56*00 

3,696eP*00 


E- 

1.4951E-37 

2. 31S6E-04 

7.60826-03 

M 

7.1310P-01 

0. 76066-01 

S.flU6P-01 

H4 

1.^538^-07 

2.3065E-04 

7.5956E-03 

H2 

2. 3690F-01 

2.34666-02 

3.4673P-03 

H- 

?.S*80P-09 

P.P546F-06 

7. 9613^-05 


5, 9fi93E-0« 

772'5c-G4 

9.2170P-0* 


PI * 2.00E4-03 N/SO-H# 

USl • 

2.20E«^04 H/Sec 

XH2 a 1.00 

XH6 a 

0.00 



HOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

p 

3. 6256E^ 02 

3.64956*03 

6.0107F*03 

t 

1.6100E401 

3.541 IE»01 

4.7834E*01 

9H0 

l.3229E»0l 

5.1525F*01 

6.086 IF*01 

H 

'.8079E»0l 

1. 03906*02 

1.3439E*02 

A 

4.9029E»00 

8.7204E*00 

9.6660E*00 

s 

1. 75506*00 

1.8841F*00 

1.9588P*00 

1 

l.7023F*00 

2.00026*00 

2.06406*00 

OAME 

8.7713F-01 

1.37376*00 

9.4636E-01 

U 

l.546lF*0l 

3.96«9E*00 

4.29176*00 


SPFC!E<; — HOLE FRACTtOMS 


f- 

6.3666C-07 

4.3110E-03 

3.26936-02 

H 

8.2508F-OI 

9.8712F-01 

9.3277F-01 

H* 

6.23®3=-07 

4. 30*36-03 

3.2629P-02 

H2 

1,*492P-01 

4.1A4fi£-03 

1.4317E-03 

M- 

1.0721=-08 

4. *4876-04 

2.04016-04 

H2* 

2.3B53P-C8 

4.1221E-05 

2.6802E-04 


PI » 

2.006*03 N/SO-M. 

USl * 2.10F*04 H/SEC 

PI • 2.00**03 N/SO-H, 

tlSl • 

2.30E*04 H/SEC 

XM? « 

l.OO 

XH* s 0.00 

XM? • 1,00 

XHF « 

0.00 


p 

“OVING SHnCK 
3.3028P*02 

STANDING SHOCK 
3.3fl-*46*03 

RFFLECT*n SMOCK 
*.4263P*03 

P 

MOVING 

3.9603**02 

STANDING SHOCK 
3,9l?2F*03 

REFL«CTEO SHOCK 
6.54446*03 

T 

l.*434P*(U 

3.04316*01 

4.3723**0l 

T 

1.689?** 31 

3.9788P*0l 

5.1230**31 

QHT 

1. 3149E *31 

*. 544<,PfOl 

4.1034F*01 

RMO 

1,3188**01 

4. 87*?**0l 

6.O802**Ol 

H 

5.3004P*C1 

9.5l46**0l 

1.2211**02 

u 

6.3383** 31 

1. 1336E*02 

1. 4664* *32 

A 

4.6S?7**3T 

5.??41«-*,o3 

9. 341 5c *30 

A 

*. IB?2F*00 

9.0304F*00 

9. 974lP*00 

S 

1.70706*00 

1, 84*n**00 

l.923l**03 

S 

l.5030F*03 

1.9I91F*00 

1.9928**00 

r 

i.627?Pfno 

1.98434*00 

2.0334**00 

7 

l,T79C>F*00 

2.01696*00 

2.09826*00 

game' 

8.6*38*-0l 

1. Il31'=*00 

9.B153P-01 

CA»-E 

8,94l'»*- 31 

1.0162F*00 

9.2547P-31 

u 

1.476lF*0l 

3.4919E *00 

4.0414**00 

(j 

I.6lP3**0l 

4.35896*00 

4.475?**33 


SP^CI*S 


• NPl* fractions — 


SP4C14S 


• MpLE 40 AC riONS — 


*. 

3.04694-07 

1.1732F-03 

l.85?3*-02 

e- 

1.43^37-36 

1.0P40F-02 

4.82726-02 

M 

7. 705 7'-01 

9, 89**4-01 

9,60436-01 

H 

R.7*l24-.)l 

9, 7*797-01 

9.O105P-O1 

M* 

2. 97034-07 

1.17114-03 

I. 35094-02 

M* 

!. 433*7-06 

1.08256-02 

4.81 73E-0? 

■42 


9, 36644-03 

2.3383c-0‘« 

H7 

1 . 24974-01 

2. 2766E-03 

1,09476-03 

H- 

S. 23*54-09 

1 . 97744-05 

1.43414-04 

H- 

?.?747*-0R 

8.27226-05 

2.5597F-04 

^2♦ 

1.290)4-0 4 

2.0B43F-05 

1.77236-34 

M2# 

4, *46*4-00 

7. 7146E-0* 

3.**04F-04 
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TABLE I.- Continued 


Pj ■ 2 kN/ 


PI » 

2.00^*03 N/SO-M. 

. U<;l = 2.40E4C4 M/<i6C 

PI * 

2.00=»03 N/SO-M, 

• USl « 2.60F»04 

M/SFC 

XH2 » 

1 .00 

XMP s 0.00 


XH2 * 

1.00 

XhP s 0.00 



MOV! MO ‘iHOCK 

STANOTMO SHOCK 

REFL6CTE0 S«OCtf 


MOVING S*^PCK 

STANOfNC SMOCK REFLECTEO SHOCK 

P 

^.30^®c*03 

A.lS3*‘r+03 

6.9886E*03 

0 

®.0104F*02 

4.4100F4^03 

7.3302F*03 

T 

l.790SC»oi 

4.3505P7-01 

5. 4109*= ♦•01 

T 

2. l«9(S?*0l 

4.93<»7F401 

«.3f 70F»01 

OHO 

1.2989P*0l 


6-0501c»01 

RHn 

l.lOCSFful 

4.2644F»0l 

5.6459E4-01 

u 


1.22f4Pr02 

l.5ft9lF»02 

H 

ft.0605*=^31 

1.4?63*^»02 

l.8324F»02 

A 

5.529DP+30 

9.2A94C+00 

1.0?65F*01 

A 

6.7091F+00 

9.783RP4-00 

l.0792E^01 


I.fl505?+Q0 

l.95?Ae4-00 

240261*=»00 

S 

I.OAOIE^OO 

2.0211F400 

2.09S6P^OO 

7 

l.«51’c*.oo 

?.33ft2P*00 

2.n4flF+00 

7 

l.96*3PfOO 

2. 0948F400 

2.2129r»00 

GA»^P 

9.22Q<.e-ni 

9.7314E-01 

9.1273F-01 

GA“E 

1 .0605EK30 

9.2S64F-01 

8.9703F-01 

IJ 

1.6fi4lEf0l 

4.6484P ^00 

4.6020F*00 

U 

1. 0093F*01 

'.0021F400 

4.777«P*00 










e. 


2.0435E-02 

4.44456-02 

c. 

5.4114P-05 

4.4378E-02 

9.7307E-02 

H 

«. \938r-Cl 

9.57206-01 

8.6964P-01 

M 

9.8219E -01 

9.0600P-01 

8.0414C-01 

H*- 

*'.'j0ft7C-06 

2.0457F-02 

6.4310C-02 


5.39566-05 

4.63146-02 

9.71156-02 

H? 

8.aii5r-07 

1 .5858^-33 

8.73016-04 

M2 

1.77036-0? 

F. 67446- 04 

5.7203F-04 

M> 

l922‘’-08 

1.2228F-04 

2.96876-04 

M- 

4.5395F-07 

1.8687C-04 

3.3797K-04 

H2+ 

9.2475^-08 

1.50486-04 

4.3181F-04 

H24 

5. 1342P-07 

2.5166F-04 

5.30B0P-04 


PI * 

2.00F403 N/SO-M, 

. USl « 2.506*04 M/S6C 

PI • 

2.00F*03 N/SO-M, 

> USl • 2.70E*04 M/S6C 

XM2 » 

l.Oo 

XhP « 0.00 


XM2 • 

1.00 

XHE » 0.00 



MOVING SHOCK 

standing SnnrK 

peflecteo shock 


MOVING SHOCK 

STANPINC shock 

reflected shock 

*» 

4.6586P*D? 

4.34096*03 

7.2822^*03 

P 

5.35788*02 

4,3635F*03 

7. 15768*03 

T 

1.93456+01 

4.67146*01 

5.6593^*01 

T 

2.48686*01 

*.15768*01 

6«33868*01 

RHO 

1.2F57F401 

4.500-*=*0l 

5.92088*01 

RHP 

l.OS35E*Ol 

3.977?E*01 

5.2606F*01 

H 

7.4660F*01 

1.3257E*02 

1. 71218*02 

H 

8.47308*01 

1.52698*02 

1.9488F*02 

A 

6.0091E+00 

9,5437F*00 

1.0540F*01 

A 

7.47368*00 

1.00098*01 

1.10218*01 

S 

l.8966E*aO 

1.95656*03 

2.0502^*00 

s 

1.97946*00 

2.0568F*00 

2.1322F*00 

2 

1.9176F4-00 

2.0648F*00 

2. 1733P*00 

1 

1. 98848*00 

2.1274E*00 

2.25328*00 

GAME 

9.732RP-3! 

9.442FE-01 

9,03258-01 

CAME 

1.1295E*00 

9.13UE-01 

8.9269E-01 

U 

l.74936»01 

4. 5742P*00 

4.7041P*00 

U 

1.86338*01 

5.07108*00 

4.8273'*00 


SPFCI<=S MOU' FRaCTIHNS SPFCl'5 NOL'^ FO&CTiriNS 


F- 

1. 17378-05 

3.2747E-02 

8.0928E-0? 

F- 

3.!l32*-04 

6.C872F-32 

1.13388-01 

H 

9.57008-01 

9.3315F-01 

8. 36798-01 


9.9325F-01 

8.7727E-01 

7.7210F-01 

H* 

1. 1650P-0*' 

3. 2695F-02 

8.0760F-02 

H* 

3. llOOE-04 

4.0741F-02 

1.1317C-01 

H2 

4.297‘'8-07 

1. 1458F-03 

7,06788-04 

H2 

6. 12*2P-03 

4. 7210*- 04 

4.614KE-04 

M- 

1.37366-07 

1. *9996-04 

3.2*ll*=-04 

M- 

1,6629* -06 

2.0486E- 04 

3.3740P-04 

H2* 

2.14448-0’^ 

2,0*^08-04 

4. 92998-04 

H2* 

l.9B63=-06 

2.85978-04 

5.45558-04 
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TABLE I.- Continued 


Pj -2kN/m^ 


PI = 2,OOFt03 N/SO-M, 
XH2 a 1 .00 


USl = 2.80e*04 N/S6C 

xwp • 0.00 


PI * 2.00F+03 N/SO-H, 
XH2 • l.OO 


USl « 3.00E«>C4 M/SEC 
XHF « 0.00 


D 

«<H0 


M 

A 

Z 

u 


Mcvnc SHOCK 
5.tl27E*32 
2.fl6l‘»Ef01 
O.'J^IAF+OO 
9.3061F^01 
7.«?929E^00 
2.0139F»00 
i.ooeopfoo 
1.117AP*03 
l.9l60c*-0l 


stanoing shock 

A.3343F*r3 

5.3.564F+01 
3.7A2 JE+Ol 
I.A30SF+02 
l.023SE»01 
2.0917E*CO 
2.1623E»00 
9.0<»3HF-3t 
5. lOO^E^OO 


PFFCECTFO SHOCK 
7.0032F*03 
6. 1977F>01 
4.9241E*0 t 
2.0668E«02 
t.l248F»0) 
2.1682F«00 
2.2947E*00 
8.89^QE-0l 
4.8713E»00 


T 

RHO 

H 


A 

S 

2 

GAME 

U 


MOVING SHOCK 
E.4821E+02 
3.5410P+01 
9. 066AE400 
1.0645Ef 02 
8.4694E»30 
2.0734E*00 
2.01QOE*00 
1.0033E+00 
2.0296F*01 


STANHING shock 
4.5287f*03 
5.7360e*0l 
3.526fiF*0l 
1.8*39E»02 
1.3713B*01 
2.1566E+00 
2.23B8F^00 
8.9372F-01 
5.2U6F«^00 


reflected SHOCK 
7.1525E*03 
6.53SLF«^0l 
4.8919Ef01 
2.3250E«>02 
1.1747F»01 
2.2361E«>00 
2.3835P+00 
8.6584F-0I 
4.9875E*00 


SPECtFS 


HntF FoaCTICMS 


SPECT^S 


“OLE FRACTICNS 


e. 

1.4357F-03 

7.5900E-C2 

1.2937E-01 

e . 

1.0179P-02 

1.0739C-0! 

1.6174E-01 

H 

9.9471^-31 

8.4723E-01 

7.4022E-31 

H 

9.7886F-01 

7.8437E-01 

6.7561E-01 


l.435ie-03 

7.5804C-02 

1.2915F-01 

H» 

l.Ol 77E-02 

1.0726E-01 

UM49E-01 

H2 

?,4069C-3? 

5.3493F-04 

3.7606C-04 

H2 

7.2771F-04 

3,8667E-0*^ 

2.61B8E'04 

H. 

4.9473^-0-* 

2. 190ic-0<i 

3.3279E-04 

H- 

1.8919F-C5 

2.4118E-04 

3.2788F-04 

H2* 

«.*^85?-04 

3.14S0F-04 

3.5281E-04 

H2* 

2.1327P-05 

3.7079E-04 

5.7845F-04 


PI » 2. 

,00^403 N/SC-M. 

USl » 2.90E*04 M/SFC 

PI * 

2. OCF+03 N/SO-M. 

. USl * 3.20E^04 M/SFC 

XH2 « 1. 

.SO 

XHB « 0.00 


XH? • 

1.00 

XHF » 0.00 



MOVING SHOCK 

STJNniNG SMHCK 

REFLEFTFO shock 


•'PVTNG SHOCK 

STANDING SHOCK 

reflected SHOCK 

0 

A,o843F«-02 

4.3809F*03 

6.9918E+03 

0 

7,3500r*02 

5.9572E403 

7.8626E403 

T 

3,2?34F»01 

f,*459F»0l 

A.3604C»OI 

T 

4.0435E*0l 

6. 1201P+01 

6.9l53Ef0l 

RWC 

9.4073F^OO 

3.59l8F«.0l 

4,70l9c*0l 

AMO 

8, 839PF+03 

3.5557F»0l 

4.S833P401 

M 

9.O624E+01 

l.T'^flAPfOZ 

2.19UF»02 

H 

1. 209OE+02 

2. l0S2E*-02 

2.6205640? 

\ 

B.2903F+00 

1.0467F*01 

1. 1487Ef0l 

A 

B.8252F«.00 

I. 123OE401 

1.2317F401 

s 

2,044or+00 

?.1‘»49C*03 

2.2a27«+00 

S 

2.12'9F*00 

2.2173E»00 

2.3006F»00 

7 . 

2.00A^C*00 

2. 1993c*oo 

2.3379E*00 

7 

?.0564Pf 00 

2.3239E*-00 

2.4B07C400 

GAhF 

l.0^99F«-0n 

8.'‘P20F-0 1 

8.8739F-01 

CAMF 

9,366P=-3l 

8. 8814F-01 

R.8440F-01 

IJ 

l.9707F»01 

l508E*0n 

4,9230P*00 

U 

2.l579Ct0l 

S.3699E ♦OO 

5. 15116*00 

SPECIES 


MCL'’ FBACTICNS 












£* 

4.®l91P-03 

9. 1406E-02 

1.4542E-01 

P- 

2.7879F-02 

1.4OO0F-OI 

1.9458E-01 

H 

o. 897SF-01 

P.U29F-01 

7.08l«F-0! 

H 

'J.4378F-D1 

7.1939C-DI 

6.0999P-01 

Hf 

4.5168^-33 

9. l?93'-0? 

1,4«19P-01 

H*- 

2.7972E-0? 

1.3991E-01 

1.9430F-01 

H2 

1. 1064^-03 

4. 37-»5E-C4 

3.11626-04 

M» 

8.8599F-04 

2.6876E-34 

1. 89226-04 

•i. 

l.093\‘--08 

2.?95l‘'-04 

3.2926E-04 

M- 

3.6498F-01 

2.6299=-04 

3.26316-04 

H2* 

l.2l48'’-0‘5 

3.4174F-C4 

5.62l6=-04 

H2^ 

4, 3479=-0F 

A.3139P-04 

6.1098F-0A 
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TABLE I.- Continued 
pj ■ 2 mi 


PI » 

2.00=«-01 N/SO-^', 

usi 

* 3.^0'=*0^ M/S^C 

XH2 » 

1.03 

X«F 

= 0.00 



MOVING S'-'Ori^ 

STANDING SHOCK 

‘»F*^LrCTCr) SHOCK 

p 

fi.30lTc*.o? 

*.‘»a''2t*-0T 

8.ftfl87?*33 

T 

A.ATf ?r*oi 

0^+01 

7.3?29F^0l 

QMn 

ft. *I80- = *-03 

3.6821*^*^01 

4.69*2^*01 

H 

1.363T*^0? 

?.3e3HE*02 

2.9472^*02 

A 

<5.2087C + G0 

I.l7«7«f01 

1 .20<,3F*-01 

S 

?. 1 766«^+03 

?.276*»?+30 

2.3644C+33 

7 

2. lOTO^+OO 

2.415R‘^*0C 

2. 5«47^*0C 

r.AMF 

<}.o^ur-oi 

8.ft5A6r-0 1 

ft.e«02‘*-0l 

>1 

?.2<5A3F*Ol 

«. *■^13^*00 

S.3469F*00 


SOFCl=S 

E- 

3.U07t-O? 

• Mn|_c fractions — 
1.728CF-CI 

2.26P8F-01 

H 

c,9"»42“-ni 

< .Si^'E-OI 

9.452*E-0l 

H> 

*,1374^-02 

1 . 72S9F-01 

2.2667C-01 

H5 

2.«475C«q^ 

2.0172C-C4 

l.3$7KC-04 

H- 

S.3712'--35 

2.78I6E-04 

3.1®43e^-04 

M7* 

f .70ft4r-G« 

4.8483F-C4 

6.3687F-04 


PI = 

2.00E+03 N/SO-H, 

1 USl » 3.60F*04 M/SEC 

XH2 s 

l.Ofl 

XMC s 0,00 



MOVING SMOCK 

STAK*'ING smock 

PFFI FCTEO SHOCK 

0 

9.3270^*02 

6.6SO3F+03 

1.0141P*04 

T 

4.76T3F+01 

6,8034^*01 

7.7S56*=*31 

RHO 

9.0414F*00 

3.84* IF*01 

4. 8536^*01 

M 

l.5?34«‘*02 

2.*'»‘^lE+02 

3. 3013F*02 

A 

9.F9ft7f *00 

1.23ftO*‘*ni 

1.36l9F*0l 

s 

2.229Q*’*0C 

2.3369E*00 

2.4202F*OO 

7 

7, 1667E* 33 

2.51’6E*3D 

2.6939F*30 

r.AHF 

8.9317F-01 

8.fl4fl4F-0l 

8, 8781*^-01 

0 

7.4347C+01 

5.7385F+C0 

5.S7UP+30 


SPECIPS 

F- 

T.6767*--32 

• MOL? FPACTICNS — 
■’.04 73*’ -31 

2.5033F-31 

H 

fl.46l4«=-01 

S.8909F-OI 

4.8263®-01 

H* 

7.6745‘^-32 

2. 0445^-01 

2.S799«:-01 

H2 

1. «6l4r-04 

1. ?l72«=-04 

9.4932F-0* 

H- 

6.P3?7*=-08 

2.340RF-04 

3.0122F-04 

M2* 

8. 96^5P-:S 

S.3015F-04 

6.4451F-34 


PI = 

2.33F*33 N/SO-M. 

USl 

= 3.80F*04 M/SFC 

XM? s 

l.OO 

XHF 

* 0.00 



MOVINC SHO'^K 

STANDING SHOCK 

rfflectfo shock 

P 

, 1.3419F*3'‘ 

7.6494C*03 

1.1568F*04 

T 

5.05 17E*01 

7.2B6ftF*0l 

8.217BF*01 

PMO 

9.2473E*33 

4.0166C+01 

5.01365*01 

u 

1.70275*0’ 

2.9930r*02 

3.6814F*02 

A 

9.9917F+00 

l.29Q0E*01 

1 .43566*01 

S 

2.27515*03 

2 . 3P*’ ic*no 

2.4923F*00 

1 

2.2305E*00 

2.6 13KP*00 

2.80‘'8F*00 

game 

P. 8607 = -0I 

0. 8632E-31 

8.9320F-01 

’J 

2.5773^*01 

5.9364^*00 

5.0269F*OO 


6- 

1 .0359P-01 

2.3543E-01 

2. 88395-01 

H 

7.9252':-0l 

5.2847E-01 

4, ’2616-31 

H* 

1.0356E-01 

2.3515F-01 

2.RB04E-01 

H2 

1.4255*-04 

1.1273F-04 

6.4301F-05 

H- 

8.02815-0' 

2.R0C7r-04 

2,7435F-04 

H2* 

1.1026F-D4 

? .5*^05E-04 

6,2ftP4B-04 


PI » 

?.O0F*0? N/SO-M. 

USl « 4.006*04 M/SFC 

XH2 « 

U30 

XHF « 0.00 



MOVING SHOCK 

STANDING SHOCK 

reflected SHOCK 

p 

l.l'76C*03 

8,’291F*03 

U3153E*04 

T 

5.3l6lf*0l 

7.4900F*0l 

8.7207E*0l 

PMP 

9,46625*00 

4.|764F*0l 

5.15485*01 

M 

1. BB66F*0? 

3.3267r*0? 

4.3R78F*02 

A 

1.03875+0! 

1.3631F401 

1.5170F*01 

S 

2,3245F*on 

7.4545E*00 

2.55695*00 

7 

2.30036*00 

2.7178F*00 

2.9258P*00 

GAME 

8.8234E-01 

8.09066-01 

9 , 01935-01 

U 

2.723’C*Ol 

6. 1606F*00 

6.11895*00 


SP*^C!^^ MOL? FRACTIONS 


E- 

1.30795-01 

2.64 76E-01 

3.17076-01 

H 

7.38125-01 

4.6*>87F-0l 

3.65355-01 

H* 

1.3375F-31 

2.6446F-01 

3.1672F-01 

H? 

1. 11755-04 

n. 1899F-05 

4.3097E-05 

M- 

P. 4494F-35 

2.6636F-34 

2.3943F-04 

H2* 

1. 2B36F-04 

5.6436F-04 

5.87485-04 
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TABLE I.- Continued 


Pj ■ 2 kN/ 


PI = 

2.00F*03 N/SO-M, 

. USl » 9.20F*'a4 M/SEC 

XM2 » 

1.00 

XME = 0.00 



MOVING SwprK 

STANOtNG SHOCK 

RPFLFCTEO SHOCK 

P 

1.2799E+03 

9.89fi9P4-03 

l.4892F*0A 

T 

5.56? lE + OI 

8. 112 IF*01 

9.2819F*01 

RMO 

9.6859«’*00 

A.3l9?c*01 

2645*=*0l 

H 

2.080ir*02 

• 3.6 790c»02 

4.5216F*02 

& 

I.0785E*0l 

1.43l6E*0l 

1 .6090^*01 

S 

2.3742F+00 

2.5192F*00 

2.621 7F*00 

1 

2.37A^F*03 

2.B252E+00 

3.0477C+00 

game 

^.8068P-01 

8.9A39F-01 

9. 1514P-01 

11 

2. «f <.6F*01 

t.42‘'9 = +00 

6.4473C+00 






R. 

1. 5793r-3l 

?.*»273£-01 

3.4431E-31 

H 

6.8387e-0l 

4. I406e-0l 

3.109«?-01 

H + 

1. 5788»--3l 

2.921OP-01 

3.439<JC-3l 

H> 

8. e^'R^-O' 

76 llg-05 

2.6162F-05 

H- 

9,6016«-0» 

2 .4438E-04 

1.992«e-04 

H2> 


5. 51 ^*«-C4 

S.228SP-04 


PI * 2, 

,00E*03 N/SO-M, 

. USl « 4.60E+04 

M/SEC 

XH2 * 1 , 

.00 

XHF s 0.00 



MOVING SHOCK 

STANDING SHOCK REFLECTED SHOCK 

P 

1. 5414F*03 

1.2394E+04 

U8786E+04 

T 

6.03625+01 

9.0351E+01 

1.0690E+02 

PHO 

1.0079£f01 

4.5044F+01 

5.3263F+01 

M 

2.49«lE + 02 

4.4292E+02 

5.4807E+02 

A 

1. 1607£*01 

1.5853E+01 

1.8419P+01 

s 

2.475IE+00 

2.6326E+00 

2.7516F+00 

z 

2.5335F+00 

3.0455E+00 

3.2^*94E+00 

GAMP 

8. 8093E-01 

9.1338E-01 

9.6192E-31 

11 

SPECIES 

3. 1503E+01 

7. 0544F*00 

7. 3448F+00 




F- 

2.1080F-01 

3.437BF-C1 

3.9418E-01 

M 

'.'"814P-01 

3.I205F-01 

2.U40E-01 

H*’ 

2. 1074P-01 

3.4350E-CI 

3.9396E-01 

H2 

5.*ROOF-05 

2.5038^-05 

7.1337P-06 

H- 

I.D128'-34 

1.8352E-04 

l.VT2\c-04 

H2* 

1 .63<>4F-04 

4.6930E-04 

3.4220F-04 


PI = 

2.30E+33 N/SO-M 

< list » 4.40E + 04 N/SEC 

XM2 « 

l.OO 

XHF « O.CO 



MOVING SHOCK 

Standing shuck 

rpplectco shock 

p 

1. «-07<^f » C'3 

1.1119P+04 

1.67*8P+04 

T 

5. 8034E +01 

8 . 554 ie*0 1 

9,o26lE+0l 

RHG 

9.8934^+33 

4.42R8E+01 

5.3240F+01 

M 

2. 282OP+02 

4. 046 OP +0? 

4.9B53F+02 

A 

1. 1 193F* 31 

1.53535+01 

1.7156P+3I 

S 

2.4244^+00 

2.573SE*00 

2. 6868F+00 

z 

2.4S23c*00 

2.P345F+00 

3. 1729P+00 

GAMP. 

fl. 803Ar-oi 

9.0214C-01 

9.3449P-01 

U 

3, OOTSP*.*)! 

6.7217P+00 

6 . 8400P +00 


SPPCTPS 


• Mni»‘ PRACTICNS — 


E- 

1 . 84S5P-01 

3. 19 JOf-Ol 

3.’'OUF-01 

H 

*•. 3n42»--oi 

3.6l«3F-C! 

2.P94SP-01 

H + 

l. 8440'" -01 

3.I‘»'»0F-01 

3.6983P-0I 

H2 

7.338l'’-35 

3.8955^-05 

l.i.A84C-04 

u- 

9.98«4P-0''- 

2. 1596P-04 

l.*71lP-04 

H2 + 

U5546‘--34 

5.1843P-04 

4. 38335-04 


PI » 

2.00F+03 N/SO-M. 

USl 

• 4.80E +04 M/SEC 

XH2 » 

1.00 

XHF 

• 0.03 



MOVING SHOCK 

STANHtNG SMPCK 

REFlECTFn SHOCK 

p 

1.6810C+03 

1.3706F+04 

2.0961F+04 

T 

6.2661P+3I 

9.56I9E+01 

1.1631E+02 

RHP 

1.0248E+01 

4.5399F+01 

5.2624E+01 

M 

2. 7167P+0? 

4.4277F+02 

6.0142F+02 

a 

1.2031F+0I 

1.674&F+01 

1.9951F+01 

s 

2.«24'P+0C 

2.6O12E+00 

2.8159F+00 

? 

2,4l785»no 

3. IF73E+00 

3. 42475+00 

GAMF 

8.8243F-01 

9.78B*;F-01 

9.q92SF-0V 

»J 

3.292SP + 31 

7.43T7r*03 

7.9416F+03 






F- 

7. 367.3F - 31 

3.4698F-01 

4.1626E-01 

M 

*.2730C-0l 

65 73F-01 

1.67315-01 

H« 

2. 3616^-31 

3.6672F-31 

4.16I3F-01 

H2 

4, 3948’’-0S 

1.5121F-05 

3.0249E-06 

«- 

1.0038F-04 

1 .49655-04 

8.32055-35 

HZ* 


4.0430F-C4 

Z. 448*5-04 
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TABLE I. - Continued 


Pj • 2 kN/ 


PI « ?.00‘=*03 N/SQ-M. 

XM2 = 1.00 


= 5.00e*04 H/Sec 
XHE = 0.00 


PI = ?.00Pf03 N/SO-M, 
XH2 a 1,00 


US I = S .401= *04 M/SEC 

Xwc = 0.00 



“OVt.NG 

stanhing shock 

oEFLECT^O shoo 

p 

1. 8?7ir+n3 

1.50^1F+04 

2. 3349F+04 

T 


1.0150P»02 

1.2342^*02 

Rur> 

1.030*1 •'*01 

4. «374F*0l 

5.l28ftP*Ol 

M 

2.947flP*02 

5.?425F*02 

6.6010E*07 

A 

l.?4fcic+3l 

l.7746F*Jl 

2.1824P»D1 

s 

2.5777^4.00 

2.7A52‘=*00 

2. 8801F*07 

7 

2. 70*1*^ ♦•00 

3.2670E+-03 

3.5451‘=*00 

GAMC 

R.8466F-01 

5.4043g-0l 

l.04*^2F*00 

U 

3.435OS+-01 

7.8«23P*00 

8.73UE»00 



MOVING S^CCK 

STANDING SHOCK 

peflecteo shock 

p 

2. l-k57Cf03 

l.7463F*04 

2.0A2OF*O4 

T 

ft.o* 72F*0l 

1.1621F*02 

1 .6235‘=*02 

HHO 

l.0618F*01 

4.36MEf0l 

4.7204r*0l 

H 

3.4383P4-3? 

6. 1074F+0? 

7.9214E»02 

A 

1.33O2E»01 

2.0217F+01 

2.6210E>01 

S 

2.<AftiqFf 00 

2. 8603Ef00 

3.3009P4.00 

2 

2.ftftS9EH)0 

3.4B21F+00 

3- 7344F»00 

GA»'F 

8.9161P-01 

l.OlOlCfOO 

1.1330F*00 

U 

3.7193E* 3! 

9.0540C*03 

1 .0784E*0l 


SPrciFS 


. MOLP <=2 ACT IONS — 


S'»FCI'=S 


• MOLF FoaCTIONS — 


F- 

2.S085E-31 

3.3831E-01 

4.3600^-31 

E- 

3.074F-01 

4.2K83E-01 

4.6449F-01 

H 

4.7807C-01 

2. 2314F.01 

1.278OC.01 

H 

3.3499F-01 

1.4822E-01 

7.0950F-02 

M* 

2,F,0’8F-0l 

3.flfl09f-0l 

4.3590C-01 

Hf 

3. 3733F-31 

4.2570F-01 

4,64475-01 

H2 

3.4201^-35 

fi.5l 35F-36 

U06 34c-0-^ 

M2 

1.98O2F-0* 

2.0UIE-06 

9.0860F-08 

H- 

“J. T4?4'-n5 

1, 1731^-04 

5.7395C-05 

H- 

3.6744C-35 

6.37155-05 

3.0355E-05 

H2+ 

1. 7319r-04 

3, 3235*'-04 

1.5769F-34 

H2» 

1.6306F-04 

I.A7555-04 

5.2154F-05 


PI » 2.03E^03 N/SO-**. 

USl 

a 5.20F+04 M/SFC 

XH2 » l.OO 

XHC 

* 0,00 



MOVING S40CK 

standing SHOCK 

RFFLECTFO SHOCK 

p 

1. '>706FfO3 

l,6367F*C4 

2. *8935*04 

T 

6.7290E+01 

1.0829E+02 

1.4374F*02 

RHP 

1.0521E+01 

4.4745=*0l 

4,93425*01 

M 

3. 1882F*02 

5.665'C4>02 

7. 23365*02 

A 

1.2021 EfCyl 

1,89.30 5 ♦Ol 

2. 396 7= *01 

S 

2.6?96P*00 

2. flOa IF*00 

2.9425**00 

z 

2.7O4qf*,00 

3.3777F»00 

3.6807F*00 

GAMF 

P.876QF-01 

9.76535-01 

1 ,.3947F*00 

U 

SP'=CI‘=S 

3.577BC+01 

8.4360F*00 

9.6659P+00 




E- 

2.84595-01 

4. 08135-01 

4.52255-01 

H 

4.30605-01 

1 .8355^-01 

9.5424=-02 

H* 

2.84525-Gl 

4.0796F-01 

4.52195-01 

42 

2.6?38=-0'^ 

4.34756-06 

3.2031F-07 

H- 

9.26l9E-na 

8.7819E-05 

4.052*5-0* 

M2f 

1.6838F-04 

2.5761E-04 

9.26665-05 


PI • 

2,OOF*03 N/SO-M. 

USl • 5.60F*04 M/SEC 

XM2 ■ 

1 .00 

XMf » 0,00 



MCVING SHOCK 

standing shock 

reflectfd shock 

0 

2.2083F*03 

1.89185*04 

3. 14775*04 

T 

■». 21405*01 

l.2540F*02 

1 ,8445F*02 

RHO 

1.06375*01 

4.21805*01 

4.49255*01 

M 

3,69705*0? 

6.55705*02 

8.6551**02 

A 

l.30865*3l 

2. 16805*01 

2.84825*01 

S 

2.73435*00 

2.9129F*00 

3.05705*00 

1 

2.981 05*00 

3.57675*00 

3.79875*00 

GAME 

8,96575-01 

1.0479**00 

1.15775*00 

U 

3.8*935*01 

9.76875*00 

1.20125*01 


SPETTFS MOLE FOACTICNS 


F- 

3.2976F-01 

4.40955-01 

4.73535-01 

H 

3.4131F-01 

1.18005-01 

5.2884E-02 

Hf 

3,29l8*-0l 

4.40875-01 

4.7353F-01 

H2 

1.4697F-0K 

8.*203*-07 

2.5656F-.08 

H- 

7.958*5-05 

4. *9195-05 

2.350*5-05 

42* 

1 , 54645^04 

1. 290*F-04 

2.89635-05 
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TABLE I.- Continued 

Pj 


p 1 » 

, COF^Oa N/SQ-** 

. U9I « 5.83F»04 H/S£C 

PI = 2. 

00E*03 N/SO-«. 

. USl = 6.20E*04 M/SFC 

XH? a 1. 

.00 

XWF a 0,00 


XH? a 1, 

00 

XH6 s 0.03 



«OVlMG SHnrtc 

ST4Nr»rfir. ^HGfK 

RCFiertcn SHOCK 


MPVING S«nrK 

ST4N0ING SHOCK 

reflected shock 

P 

2.46ft2P* oa 

2. 0072F*^04 

3. 43916*04 

P 

2. 81746*03 

2.2110F*04 

4.0294E*04 

T 

7.4729F+01 

1.3884C*-32 

2,0816F*02 

T 

ft. 046264-51 

1.6I08F*C2 

2.6138E*02 

RWO 

U0726C+01 

4* 1 

4.29a5F*3l 

9H0 

1.0705F+01 

3. 63066*01 

3.95176*01 

u 

a.‘5653P*02 

7.014:64.07 

9. 42076 ♦•02 

u 

4.629SF*0? 

7.9524F*3? 

1.13586*03 

4 

1.440'»E+0l 

2.322lF*0l 

3.3A376+31 

& 

1.6C4,CC4.o1 

2.63B3F401 

3.4710F+O1 


2. 7flf ^'■♦00 

?.9*2‘*r>CC 

3. 106 7F*00 

S 

2. 89155400 

3.09466*00 

3.19716*00 

2 

a.o'^ftSE+no 

3.<b*"»‘’6*00 

3.8435F+00 

z 

3. 2713F*00 

3.7ft0f6*00 

3.90116*00 

r,fiME 

O.02R0?-01 

i.on*2'^*oc 

1,17096*00 

GA9f 

9.2055F-01 

1.14306*00 

1. 1821E*00 

ij 

3, 

l.Of>24c*,o 1 

1.3?5FF*Ol 


4. 27356* 31 

1.2969E+31 

1,58646*01 

^oFC!*=S 















fm. 

3.«0l2«-0l 

4.5377F-01 

4, >9656-01 

F- 

3. B869P-01 

4.7ioie-oi 

4.87336-01 

H 


P. 33326-52 

4,06536-92 

M 

2.2251F-01 

5.7943r-02 

2.5311F-0? 

M + 

3.5004'--0l 

4.53246-01 

4, 79666-01 

H* 

3, 4ft63F-9l 

4. 70995-31 

4.8734F-01 

M? 

1, 3568^-3*1 

3,4? 84F-07 

8,33016-39 

M2 

4.9042F-06 

4.91636-08 

1. 18836-09 

M> 

* .<1934e-3* 

3,3552F-C5 

1.87356-09 

H- 

5,10036-06 

1.96326-09 

1.18UE-35 


1.444AC-04 

6,f2l0F-05 

1,7096F-05 

M?* 

1, 14296-04 

3.4241F-06 

6.81026-06 


PI a 2.006*03 N/SO-M. 

USl 

a 6.006*04 M/S«c 

P 1 a 2.00F*03 N/SO-M. 

USl 

* 6.406*04 M/SEC 

XH2 a 1.00 

XHF 

a 0.00 

XH2 a 1.00 

XHF 

a 0.00 



MOVING Shock 

stanhing shock 

66FLECTED SHOCK 


MOVING Shock 

STANDING SHOCK 

RFFLFCTEO shock 

P 

2.63946*33 

2. 11636*04 

3,739BC*04 

p 

3.000JF+03 

2.2962F+04 

4, 31556*04 

T 

7,74846*01 

l.47fl«6*02 

2,34466*02 

T 

8.3739E*ni 

1.79006*02 

2.8971F*02 

RHO 

l,0''33F*01 

3.8417C *01 

4.11416*01 

RMO 

1.06376*01 

3.43136*01 

3.80066*01 

H 

4, 24296*02 

7.48i44f*02 

1.02376*03 

H 

4.8253E*03 

8.43046*02 

1. 1918F*03 

& 

1.49646*01 

2.48196*01 

3.27266*01 

A 

1.62236*01 

2.78536*01 

3.66736*31 

S 

2. 83926*03 

3. 30956*00 

7.1543F*03 

s 

2. 94346*00 

3.09616*00 

3.23746*00 

2 

3. l7?6r4.on 

3.7259E*00 

3. 37716*00 

z 

■*.3581F*00 

3.9?23F*00 

3.9194F*30 

GAME 

9. 1 Of 46-01 

1.11816*33 

1 .17826*03 

GAME 

9. 3917F-01 

1.19956*00 

U1844F + 00 

•1 

4. 13686*01 

1. 1526F*01 

l.4628F*0l 

•1 

4.4085F*0l 

l.365lF*0l 

1.71656+01 


SPECIFS 


• MOLE FP ACTIONS — 


F- 

3.69946-01 

4.6327E-C1 

4,64166-01 

H 

2,a9oqc_f>l 

■». 341 36-02 

3.16526-02 

H * 

3.69376-01 

4.63246-01 

4.fl4l6F-0l 

H? 

7.34396-06 

1.29826-07 

2.9310'' -09 

-4- 

6.36726-35 

’.'270F-0-- 

1.4839E-D« 

H? * 

1.29326-34 

5.4301P-C5 

1.0445E-06 


SPEC I^S 


• mule FPACTIONS — 


F- 

4.06?9r-oi 

4.75TTC-01 

4.8972E-01 

H 

1.87336-01 

4.64196-02 

2.05366-02 

H* 

4.0623F-01 

4. ■^477E-0l 

4.8973=-0l 

H? 

3. 1095F-36 

1.9709F-38 

6.2639F-10 

H- 

4,15506-05 

1. 5586E-05 

9. 36016-06 

M7* 

'>.74l5F-35 

2.2032F-05 

4.62376-36 
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TABLE I.- Continued 


P 


1 


2kN/m^ 


PI a 

2. 00^+07 N/SQ-M, 

USl = 6.606*04 “/S^C 

P 1 a 

2.00C+03 N/SO-H, 

USl = 7.00R*C4 M/S6C 

XH2 = 

1.00 

X«-P = 0.00 

XM2 a 

1.00 

XMP a 0.00 



MOVING SwOfK 

STAKOINO S^nCK 

R6FL€'‘TF0 SHOCK 


MOVING S^^nCK 

STANOINC SHOCK 

UPFLFCTED shock 

P " 

3.1873P*03 

2.36S6*=*04 

4.577?p*34 


S.5710F*03 

7.46696*04 

5.0306^*04 

T 

0.T4l7P*Ol 

1. fl996P*G2 

3. 1920P*0? 

T 

9.6571F*31 

?.2I0SF*02 

3.77746*0? 

PE.O 

l.OF^sr+oi 

3.2363P*0l 

3.6S73C«.oi 

9wn 

1.0l52F*0l 

2. 06O1F*OI 

3. 36896*01 

u 

• *". 1300P»02 

8. 916''= *02 

1 . 2774*^*03 

H 

5.76666*0? 

9.89P9C*02 

1.45556*03 

& 

. l.69CvPf0l 

2.9270P*0l 

3.SS26P *01 

A 

1.87?9P*01 

3. 1926P*01 

4.21126*01 

S 

?.994'»6*33 

3.1363P*33 

3.27t5r*00 

s 

3.09436*00 

3.21 116*00 

3.34456*00 

7 

3.46366*0*' 

3.SP53P+00 

3.9332P*OC 

z 

3. 64266*33 

3.9319F*03 

3.9530F*00 

r,A MF 

9.4Q39C-31 

1 . 1734P *33 

1 . IS59C4-33 

r.AMf 

9.97146-01 

1. 1R1R6+00 

1. 1076F*OO 

IJ 

4.?4l 3P*0l 

l.4739C*«i 

U83l2P*Ol 

•1 

4.79706*01 

1.69966*31 

2.06556*01 


SP^CIPS 


ce axioms 


SPFCff S 


•-OtF. fractions 


R- 

4.22656-01 

4. S1256-01 

4.9151C-CI 

H ' 

1.54646-01 ’ 

3.74796-02 

1 .69626-37 

M* 

• 4.?260'-01 

4. Sl?66-Cl 

4.9152F-01 

H2 

l.860l=-36 

* . 1 72«p-09 

2.5*'ll6-i0 

H- 

3. 24496-05 

1, :«47e-06 

7.43646-0* 

H2* 

7. 99116-05 

1.4354E-05 

3.28106-06 


F- 

4.53996-31 

4.0742F-01 

4.9436F-01 

H 

0,70036-02 

2.5U9C-02 

1.18655-02 

H* 

4, 50966-01 

4.87476-01 

4.94076-31 

H2 

6, 05386-07 

1.4648F-09 

7.22666-n 

H- 

1.70356-06 

5.1447F-06 

4.63396-06 

H2* 

4.44496-06 

*■.48676-06 

1.77306-06 


PI * 2. 00^+0'^ N/SO-'*. 
XH? a l.OO 


t)si » e«80p*c« M/sfc 

XMC * J.30 


n 

r 

OWtT 

M 

4 

s 

z 

'•.A'-F 

t| 


MOV INC s-iorK 
3.3T^*r*0'* 
9. 167AF01 
l,0'*6VFO! 

•5. AA3?c+ jp 
1.77BOC+01 
3.04?ic*00 
3.‘i‘^‘^SF»'nT 
Q,-»nilc-01 
A.67C3F* 31 


A Ml TNG shock 
?.A203F*0<. 
2.0AOIF*02 
3.r>43‘^F*Ol 
9.397«‘.'’+02 
3.0SO<ic»oi 
3.lT38c*-00 
3. ftR09'= + on 
1. l‘’7?P fOO 
1. ®920‘’*0l 


PEFLECTCf) SMOCK 
SI 73^ 

3.A7f 3*'*02 

I .3656'»-33 
S.03A0'’4-01 
3,-»l02e+O3 
3.94t?r*oO 
1. lS*9Cf07 
I ,9^0Ac*0l 


S«Fri‘=S A«nL= FRACTICNS 

p- <*.37 «.oc-TI .,Si*7F-Ol 4,9293':-Ol 
H l.2^-’AF-0l 3,0‘‘4‘'c-07 1.4130P-02 
H* A,37S7'*-31 4,R4ft7r-ci 4.9293^-01 
H2 ' 1.01T7 c_-) 6 S.ABSIP-CS l.3293c-io 
H- 2.41S9F-35 1.3133^-35 5.P7R6F-36 
M2* 2613^-0'^ O.S9SK-0A 2.3flA2c-06 


136 



TABLE I.- Continued 


• 5 kN/m^ 


OJ 9 

5.00C*03 N/SO-M* 

USl = 4.00*'^03 M/SFr 

XH2 » 

UOO 

XHF 3 0.00 



MOVt'-jr, smcK 

•?T\NTlNr, Sl'CCK 

«EFlFr.Tcn SMOCK 

P 

l.0.S34P*01 

2.1076F^31 

5.361SP+31 


2.Tl&3f »-no 

3. 3**'<»P*-00 

4.7l*:2f vOO 

PMn 

3,<J2C0Fi-0') 

A.5^7frF«.00 

l.l36flF*-0l 

H 

2.7TA5POD 

3.£^7*,r*o0 

4.4338^*^00 


l.ft43’?*00 

1. 0212=^00 

2.1304P«-OO 


1. 06IAE* n 

1.36?7?*30 

l.0a37PfrJ3 

1 

l.00O0P*00 

unoooF+CO 

1.0000P*00 

-,4Mf 

♦).944<.E-0l 

4. 8**! lP-0 1 

4.644SP-31 

u 

2,2*63P*0O 

1. 3'33«^*00 

1 . I44icf00 


S»PClC<i hhlp pPArTinws 


F- 

1, OOnrc-^e 

7.*0®lP-34 

2.4337c-’7 

M 

1.0403c, 

. T.2941B-10 

3,428tc-06 

M f 

3.‘>300'’-3‘ 

2. 7005E-34 

1.2374P-27 

H2 

i.oooop*-oo 

l.OOOO^^fOO 

l.OOOOEfrOO 

M- 

?. 34’5F-44 

1.3133C-4C 

2.3173P-3? 

HP* 

3. !603r-3S 

3.2730P-36 

1. 1943^-27 


PI * 

S.00Pf03 N/SO-H, 

. USl » 6.00EAC3 H/SFC 

%U2 s 

1 .00 

XHF • 0.00 



MOVING S“OCK 

STINOIMG SHOCK 

9FFLSCTE0 SHOCK 

P 

2.4?R3EfOl 

7.6440E»0l 

l.5406E*02 

T 

4,84«»IF*-00 

6.7295FfrOO 

8.6290C ►OO 


4. O985F*00 

1.1383F»01 

1 . 773ftF*-01 

H . 

5.0993F+00 

7, 3103C«.0C 

9.9844E»00 

A 

2.l683e*33 

2.5!44c»00 

2.7819POJ 

s 

1. 1321^*00 

1. 14O4P*00 

1. l467Pf00 

f 

1 , 0000^*00 

1 .000«E*^00 

l.00S6F«^00 

c,trc 

0.47‘^VP-Ol 

9. 390SP-01 

8.909SP-01 

•j 

3.6*l36*-00 

1.599S?*00 

1.4344rf00 


e. 

7,qq41c-24 

3.9^ 99F-19 

2.7405*^- 14 

H 

Q. 3630^-34 

9,43fllF-C-^ 

1.31*05-02 

HP 

2.49I9P-26 

4.6747P- 19 

2.2346P-14 

HP 

9.9999P-J1 

9.9936^-01 

9.8684r-oi 

H- 

4.43S3P-'*0 

4.73135-22 

1.7377F-16 

4»P 

e.04^7P-‘»7 

2.2979F-19 

5.2324F-15 


91 

» s. 005403 N/sn-M, 

USl 

« S.C0F403 M/S5C 

p| » *.00P433 N/SO-M. 

us> 

* 7,005403 M/SEC 

XM? 

« l.OO 

XMC 

S 0.00 

XH2 • uoo 

XHF 

• 0.00 



mpvImg s*"nfK 

STAKUING SH^CK 

pFFiFC7P'> shock 


HCVING 

STA^'^»IN^i SHOCK 

RCFLECTEO shock 

D 

1.6743F401 

4,4S32E4GI 

9, 7299F401 

t> 

3.3287P431 

1.207RF402 

2.2367F432 

T 

3, 7303C4 33 

4.92?qc»00 

6.67O7P»03 

T 

‘•.153OF4 00 

8.5*62*400 

1.01715401 

Rwn 

4,«2‘'<.P*00 

9.0445P40C 

l.4S62F4vl 

9HO 

5 , A 04? T4 no 

1.4021F401 

2.1400F431 

M 

3,420*f*oo 

*.l7l9C*nO 

7,2453*403 

M ■ 

F.M 3*F400 

9.904?PpnO 

1.3090F401 

A 

1 , 9073r* on 

2. 16l‘F*O0 

2.5076F400 

A 

2.41 44F40n 

2.748 JE 409 

2.9924* 40n 

S 

1 .0977P»0i 

1.10?4P»00 

1 . 1261*403 

S 

1.1655*4 33 

1. 1 781F400 

l.20e6Ff00 

Z 

1.000'F*03 

1.0330^400 

1. 3004 F 400 

7 

U0002F400 

1.0068F400 

1.0276*400 . 

GAHF 

o.fl'*4lP- 1! 

9.A674F-01 

9.4100P-31 

GAMF 

9.479Tf-0l 

8.8943E-ai 

8.567BF-31 

•J 

2.9621F4 DJ 

l.479.?c433 

1.3365*433 

U 

4. 3 39?P400 

1.6704*400 

1.4680F400 


S9FCT*S 

F- 

r. 5664*--'2 

• VOL* rR^CTlCNS — 
■».64»»3F-2S 

7. I30fl*-19 

$PfCI*S 

Fw 

3. 8l05*-20 

■ '* 11 ’- FRACTIONS 
2.1?'*l*-l4 

5.fl778*-*2 

H 

2.0-'9t»c-3ft 

«.*l30F-06 

7. *3605-04 

H 

4, 11 59*-04 

1 .3577*-3? 

5.3742F-07 

M *- 

4.3162*-3’ 

1 . 71 ’9F-’« 

6,1634*-I9 

M4 

05&9*’-2n 

1,76F7*-14 

4.9705F-12 

H2 

1 . 0033* 400 

9,9''99f-0l 

9,992«P-Cl 

M4 

0 , 00 ^ 91 :. 

9.8f 42F-01 

9.4626F-01 

H- 

4.2602*-3'» 

2,T^P7C-2q 

2.’'36«l*-71 

H- 

l,*3tO*-’3 

1.06?7P-l‘« 

9.025t*-l4 

H24 

3. 2535*-32 

9.27*-6f-2e. 

9.9^74 c-20 

M> 4 

7.5T13*-’»1 

■'.8'01F-15 

9,R‘»57F- 1 3 
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TABLE I.- Continued 


- 5 kN/m 


PI » 

5,00!:+03 N/SO-M* 

u<;i = n.00E»03 m/s‘=c 

PI = 5.00P*03 N/SO-M, 

IISI » l.DDF+04 M/SFC 

XM? = 

1. ID 

XHF = D.CD 

K»Z = 1 .00 

X«c = O.CO 



•'CVtNG SHOCK 

STaNntNvD SHOCK 

oEfLCCTco SHOCK 


MOVING $HCfK 

STANOING SMOCK 

9EFLFCTE0 SHOCK 

P 

4.3Qftlc*.Qi 

I.B23 r«= »02 


P 

7. 0‘'77F*-Dl 

3.R322P+3? 

5.BP67E*D2 

T 

7.5D74Ff35 

!, DDaz^o 1 

1.14l9f*01 

T 

9.6729E^0C 

1.2485E4-01 

l.3646C<-0l 

OHO 

*i.a27SF*0G 

1. T^ODF+Ol 

2. 5A74C f 01 

PMO 

7,057pe*00 

2.757®Cf01 

3.6924F*Dl 

H 

P. 36P7C4. O') 

i.3onc+oi 

1 .G644F+DI 

M 

1.2*23E»Ol 

2.0792F4-01 

2.S479F*0l 

a 

2.420lC+0n 

2. 9775F *00 

3.203ie*00 

a 

2.907TFf0O 

3.422**E^00 

3-6788E*00 


l.l«»7sF*.no 

l.2163''*00 

l.24P0r+0> 

s 

1. 261 SF*D3 

1. 2992F*00 

1.3393F*00 

z 

1.00?‘^E*00 

1. 09fl2P*0C 

1.0*30^*00 

z 

1.030'^E + nG 

1.1131F*00 

1. 1704C*.00 

r.aMF 

O. 12QPC-01 

o.^3nP-0l 

a.4‘^2IF-01 

CAME 

8.4793F-D1 

8.42O9C-01 

8.4738E-91 

<1 

■i. 34 33 

l.6673‘=fOO 

1 .4P14C*3D 

•j 

f .5267F+00 

1.6688E+00 

1. 5370F+00 

SP*=ctPS 




SP<'C1'=S 










p- 

’,03lQf-16 

«.?342C-12 

1 .4288C-10 

e- 

2.6720=-U 

1.316BF-09 

0.43Oie-O9 

M 

5.0'»P6''-03 

S. 4920^-02 

1. Ift53c-0l 

H 

®.98P6=-32 

2.D320F-31 

2.9112S-DI 

M* 

2.'512p--l6 


U23l***-1D 

H* 

?.3"72E-12 

l.l'’7fF-C9 

7,466l£-0P 

M2 

<J.^4<32C-0l 

0,4f 

8.8U7«-0! 

«? 

«.40lir-0! 

t,967?e-oi 

7.0888^-01 

H- 

4, 0622'^ -1 ^ 

"».0e4«e-t4 

3.6P91P-12 

u. 

1. 3933P-14 

4.»^oC4F-U 

4,2*3ic-l0 


4.23n«'-l 7 

P.2l«3P-13 

2.3388C-11 

“2* 

?.036S"-1? 

2.0S12F-10 

l.3R®3c-09 


PI s «. 

,00F*Q3 N7S0-M. 

. USl « 9,00?*C3 M/sec 

P\ ■ 5, 

.00^*03 N/SO-'*. 

, USl • 1.10'»04 

M/SEC 

XH? = t. 

,00 

XMC 8 0.00 


XW7 * 1, 

.03 

XM? » 0.30 



MnvTNG SHOCK 

STANOtNC SHOCK 

oFFLFCTFD SMOCK 


MOVING SMOCK 

STANDING SHOCK REPI FCTEO SHOCK 

P 

?.42Kf*oi 

2.6807F+02 

4. 3076F+02 

p 

«,K27'*c,.oi 

«.2981F*02 

7.9209F*07 

r 

R. 3, 3435 , 00 

1.1343C*01 

1.2552^*Ol 

T 

1.0473E* 31 

1,3557^01 

1 ,4743Cf01 

3MQ 

6.380SE+00 

2. 2l»3B‘=*Ol 

3,C889F*01 

PHH 

7.7883F+30 

2.3355E*Cl 

4. 3316P+-01 

M 

1.0372Ff31 

l.6‘43F*0l 

2.0''67F*0l 

H 

1. 51 1 7c* 31 

2.543ic#^3l 

3.0804P+31 

A 

?, 77G3C+ i: 

3. 19->3F»D3 

3,433*efC3 

A 

3.0468F+30 

3. SFf flc*OC 

3.9816P4-00 

s 

1.22‘)2f + 00 

l.28ft5*'+00 

l.29l9c*0C 

S 

l.29e7F»-00 

1 .3443F*00 

1.3877P+00 

7 

1.012)C4^0D 

1.3647C+00 

1. UllF*33 

7 

1.0«77C*00 

l.l7l7FfOC 

l.2403P»03 

GA*'E 

8.710SE-01 

q.cOQBF-Ol 

8,433*5 **-01 

GAMp 

8.3801^-01 

P.4646F-01 

8.5391C-01 

U 

‘■.7’’HFFn3 

l.ASATCfOO 

1 .5033F*00 

•J 

7.73?'3C*33 

1.73'^4Cf3D 

l.5955‘'*3D 









SPFC s 








E- 

B. 2321^-16 


1 .3P50C-39 

F- 

■»,7B?5C-ll 

7. 8354F-C9 

3.8823'=-0‘» 

K 

2.3747^-0? 

l.2lS4e-Gl 

1.9991C-01 

H 

U09lftr-oi 

2.9307E-01 

3.87f 5P-31 

H ¥ 

■^.?736f-l4 

1 .lO^CF-10 

1 .2104C-09 

H* 

2. 8l97=-l 1 

6.97'»lF-39 

3.490*3E-0ft 

H2* 

n. 7623‘"-01 

8.7846F-31 

8.0009^-01 

H2 

3,908?'=-0l 

7.0693F-01 

6.1245P-01 

H- 

8.-»787»*-14 

2.93‘i2P-12 

5. I96l«^-U 

M. 

2.8303»’*1 3 

3.S0P0P-IO 

2.4662P-39 

HP* 

o.9?77''-l5 

l.99pir-i| 

2.2664F-13 

H?* 

2. '»20*C-1 ’ 

1.2322F-09 

6. 379A.F-09 


138 



TABLE I.- Continued 


Pj • 5 kN/m^ 


PI » 5.00f*03 N/SO-M, 

USl = l.20e»C4 M/SEC 

PI 

s 5.00E«-03 N/SO-M. 

USl 

s 1.40E»04 M/SEC 

XH2 * l.OO 

XHE * 0.00 

XH2 

= 1.00 

XHE 

> 0.00 



MOVING SHOCK 

SrAK-niNG SHOCK 

PPFLFCTFO SHOCK 


MOVING SHOCK 

standing shock 

reflected shock 

p 

1.0373E*0? 

7.0732F+02 

1. 0354 = 4-03 

P 

1.4334F4-02 

1.1512E403 

U6491P«^03 

T 


l.4«59TP4.0l 

l.5853E*Ol 

T 

1.2403F*0l 

l.6699F»0l 

1.8263F»0t 

RMO 

8.5097Pf0O 

3.91l5P*0l 

4.9499Ct01 

RHO 

9.8442E400 

4.9400E401 

6.0080E»01 

M 

l.7845E*01 

3.0*521P*01 

3.6672FI-01 

H 

2.4008F^0l 

4.2031E401 

5.0134E401 

A 

3. 1892P+30 

3.9266F*00 

4.2480=400 

A 

3.4882F+00 

4. P046F400 

4.9363F>00 

S 

1.3305E+00 

1.3916E+00 

1.4393E4-00 

S 

1.4061E400 

1.4916=*00 

L.5484F4-00 

1 

1.09UF+05 

l,23flRP+00 

1.3195*“ 4-00 

1 

1.1742F400 

1.39®6E»00 

l.*029F»00 

r.AME 

8.3A42E-01 

8.5264F-01 

8.6270E-01 

GAMF 

8.3563E-01 

8.7074E-01 

8.877SF-01 

IJ 

8.053'*E+00 

l.'^'53flE+00 

1.670IE4-00 

U 

9.5648P+00 

1.9084F400 

l.8740F«-00 


6“ 

I.S550F-10 

3.3852=-0« 

1.4380P-07 

e- 

2. 1844=-09 

3.6188E-07 

1.4067E-06 

H 

1.6/ 99r-01 

3.8*^^8F-01 

4.842SF-01 

H 

2.9674P-01 

5.6696P-0i 

6.6926F-01 

H¥ 

1,51Q6=-10 

3.0S17E-08 

l.3l2'»F-07 

H4 

?.a?3lE-39 

3,3538e-07 

1.3250F-06 

H? 

fl.3301F-01 

5.1442E-0I 

f.l57F5-0l 

H? 

7.0326E-01 

4.3304E-01 

3.30736-01 

H- 

2.23l9r-l2 

1.9976F-C9 

1.0842E-08 

H- 

4.3013F-11 

2.8431F-08 

U2866S-07 

H2* 

l.6662=-ll 

5.33l8=-09 

2.3366=-08 

M24 

2.0726C-10 

;.4932E-G8 

2.1034F-07 


PI » 5.30E403 N/SO-M, 

USl 

* 1.30=404 M/SEC 

PI » S. 00=403 N/SO-M, 

USl 

« 1.50E4C4 M/SEC 

XH2 = 1,00 

XHF 

* 0.00 

XM2 • 1.00 

XHE 

» 0.00 



MOVING S^^OCK 

STANDING SHOCK 

RFFLECTEO SHOCK 


MOVING SMOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

1.2275=4 02 

9. 1471=402 

1.3209=4-03 

P 

1.6S4QF402 

1.4126=403 

2.0181F403 

T 

1.1R05F+01 

1.5634=401 

1.7011E401 

T 

1.29706401 

1.7812E401 

1.9674E401 

RHO 

9.20016400 

4.4534F+01 

5.5178=401 

RHO 

1.04276401 

5. 3461F401 

6.3902E401 

H 

2.0809F401 

3. 60=9F401 

4.3107F401 

H 

2.74426401 

4.84226401 

5. 7779E401 

A 

3.33f9Ff00 

4.2047E400 

4.5736=400 

A 

'.S467F430 

4.8299E400 

5.3493E400 

S 

1. 367*:F4 30 

1.4408=400 

1.4930F400 

s 

1. 44636*00 

1. 5434=400 

1.6051E400 

2 

1.1301E400 

1,3137=400 

1.4073F+00 

z 

1.22306400 

1.4834F400 

1.6052E400 

GAMF 

ft.3409=-01 

8.6076E-01 

8.7377C-01 

GAME 

8. 38346-01 

8. 82916-01 

9.06106-01 

U 

8.8108E400 

1.8223=400 

1.76216400 

U 

1.03116401 

2.01376400 

2.0149E400 


c. 

6.7638F-10 

1.1R59P-07 

4. 66976-07 

p- 

6,01T4=-09 

1.0114E-06 

4.1337E-06 

H 

2. 30’5=-31 

4.77616-01 

5.7879F-D1 

H 

3.647l=-0l 

6.5171E-01 

7.5402E-01 

H4 

6. 2162F-I0 

1.0838F-07 

4.3300F-07 

H4 

5.5991F-09 

9.5069E-07 

3.9539E-06 

H2 

•r.6O*»*:c-0l 

5 .2239F-01 

4.2120E-01 

H2 

6. 1S29=-01 

3.4R28F-01 

2.4597E-01 

H- 

1. 1271F-U 

9.2720E-O9 

3.9727E-08 

H- 

1.3549E-10 

8.5483E-08 

3.8590E-07 

H24 

6.603C=-ll 

1 .R481E-08 

7.3699E-08 

H2* 

5.=381F-10 

1.4619F-07 

5.6571E-07 
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TABLE I.- Continued 


Pj-SkN/m^ 


01 ■ 5.00c*03 N/SO-H, 
XH2 a 1.00 


USl = 1. 600*04 M/S5C 
XHF » 0.00 


01 • f»00F*03 N/SO'X. USl « l«80E*04 H/SEC 
XH2 « 1 »00 XHE « 0.00 



MOVING SHOCK 

STANniNG SHOCK 

rfflecteo shock 

p 

l.889')B*02 

1.69670*03 

2.4278F*03 

T 

1. 3*527F*01 

1.90240*01 

2. 13690*01 

RHO 

1.0947E*0l 

5. **■960*01 

6.6407F*0t 

H- 

3.11llF*0l 

f.5237E*01 

6.6072F*Or 

A 

3.8127E>00 

'.18900*00 

9.83 7Af #00' 

S 

l.4878F»30 

l.5959F*D3 

1.4629F*00 

T 

l.276?F*00 

1.5758E»00 

1.71120*00 

GAME 

fl-423lF-3l 

8.981 Sc-oi 

9.3233F-01 

U' 

1.1053?*0l 

2.1406'*00 

2.18150*00 


P 

MOVING SHOCK 
2.4061'*02 

STANOING SHOCK 
2.3101^*03 

REFLECTEO SHOCK 
3. 3882E*03 

T 

l.4642F*0l 

2.2046E*01 

2.7062P*0l 

RHO 

1.1779^*01 

«. 93429*01 

6.5586F*0l 

M 

3.9l9?E*0l 

■*.00«8F*01 

e.9408F*0l 

A 

4.17UF*33 

6. 3698F*00 

7.3372F*00 

S 

1.5746E*00 

1.7006C*00 

1.7783K*00 

1 

1.3951E*33 

l.7652F*00 

l.9090e*33 

CANE 

8.5173E-01 

9.4472F-01 

U0421F*00 

U 

l.2523'*01 

2.487'c*00 

2.7400F*00 


^P6C!0S t'nie F84CTICklS 


SPFCIOS fractions — 


e- 

1.48489-09 

2.-»004C-06 

1.2529E-09 

F- 

T.2627F -08 

1 .9917F-05 

2.9143E-34 

H •' • 

4.32949-01 

7.3383E-31 

8.3120C-31 

H 

9.6640F-01 

8.4692E-01 

9,51696-01 

«* 

U39CIE-08 

2.'734E-06 

1.2156F-05 

M* 

4. 88?7C-09 

1.9455E-05 

1. 99819-04 

H2 

. 5,4706«-0l 

2.6916E-01 

1.6877P-01 

N2 

4.3340F-01 

1.3304F-01 

4.78826-02 

M- 

3.72UP-I0 

2. 34985-07 

1.1236K-06 

u. 

2.1133'-09 

1. 57026-06 

1.2001F-05 

H2* ' 

1.3186' -09 

3.6192F-07 

U4962F-06 

H2* 

5.8830E-09 

2,33206-06 

1.36226-05 


PI - 

5.00P*03 N/SO-M. 

. USl - l.’Oe^OA M/SEC 

PI • 

5.00'*03 N^SO-M. 

> USl • 1.906*04 

M/S6C 

XH? « 

1.00 

XHF » 0.03 


XH2 • 

1.00 

XH' • 0.00 



MOVING SMOCK 

SMNPING shock 

REFIECTEO SHOCK 


MOVING SHOCK 

standing SMOCK R6FLECTPD SHOCK 

p 

2. 14065*02 

l.9992F*03 

2.8«16F*03 

p 

2.68606*3? 

2.62226*03 

3.956SF*33 

T, 

1.40816*01 

2. 0397r*oi 

2.36146*01 

T 

1.52206*01 

2.41806*01 

3.25945*01 

RHn 

1.1399F*01 

*>.962«P*0l 

4.7l78C*oi 

RHO 

U7087c*01 

5.8548E*01 

6.17056*01 

M . 

3.53146*31 

6.?457F*0l 

7.5!9ie*Cl'’ 

H 

4. 3*246*01 

7. 800*5*01 

9,7063P*01 

A 

3.9871F*00 

9. 5<*43=*00 

6.46l4*-*00 

A 

4,366*6*00 

*.6584F*00 

F.3994F*00 

Sr 

1.53069*03 

l.6485F*00 

l.7204*=*3J 

s 

l.f lO5F*03 

1.7512F*00 

1 .8339'*00 

1 

1.3337r*00 

I.*7l0‘’*00 

1.816«E*00 

7 

1.4601F*00 

1.85225*00 

1.96736*00 

GAME 

0.4*465-01 

9.lfl24C-0l 

9, 7329' -01 * 

GAME 

0.57956-31 

9.8995F-31 

1.1033F*00 

•J . 

’ 1.179lP*0l 

2.2950F*00 

2,40*7'*00 

U 

l.3?50F*Cl 

2.737tf*.oo 

3.2223'*00 


F- 

3.3799‘’-08 

7.1678'-04 

4.3*076-0* 

SR'Cl'S 

F- 

1.5016F-07 

6.1611F-05 

1.23945-03 

M 

5.0043F-01 

ft. 03066-01 

8.98865-01 

H 

4,30»6F-3l 

9.2331F-01 

9.7960E-31 

H* 

3. lR43'-nfl 

6.9PC3P-36 

4.27*lF-0* 

H* 

1.4328P-07 

4.0772F-05 

l.2344'-03 

H2 

4,99576-01 

1.96935-01 

I.0l04'-0l 

H? 

3.6974'-01 

7,9854'-02 

1.78336-0? 

H- 

o.??43'-l 0 

4.U94F-07 

3.4253'- 36 

H- 

4,»68*'-09 

4.13*46-04 

4.64616-05 

H2* 

?. 8779'-09 

8.5903F-07 

4. lft08F-06 

H?* 

l.l457'-08 

4.97386-06 

5.l47?'-05 


1M0 



TABLE' I.- Continued 


Pj - 5 kN/m^ 


PI = 5. 

00F*-03 N/SO-M. 

. USl = 2.00F*C4 

M/SFC 

PI » 

5.00F*03 N/SO-M, 

. USl • 2.209*04 M/sec ' 

XM2 = 1. 

03 

XHF = 0.30 


XH2 = 

1.00 

XHE » 0.00 



MOVING S^OCK 

MtNoiNr. ^v*nr.K peFiFCien shock 


MOVING SHOCK 

stanoinc. shock 

peflectfo shock 

r> 

2.980l£*3? 

2.919*=F*03 

4.4607F*03 

9 

3. fr091E*0’ 

3.43919*03 

5.7332e*33 

T 

1. 5877PfrCl 

2.7135E*3l 

3.9213^*01 

T 

1.72129*01 

3.57*8F*01 

4.94919*01 

:^up 

U2319F*01 

e. ef>qir»oi 

5.a268F *01 

9Hft 

1.2536F*0l 

4.83629*01 

5.6276F*01 

u 

4.flniP*-Dl 

fl.67’ftP+01 

1.3965P*32 

H 

5.8)419*01 

1. 03399*02 

1.34529*02 

a 

4,K75‘?r*.0'^ 

7.40?4C*00 

9. 1177F + C0 

« 

5.0519F*00 

8.80019*00 

9.86989*00 

s 

l.66£3F»00 

l.‘»99lC+00 

1.8520c*OO 

S 

1. 75919* 00 

1.88249*00 

1.96059*03 

7 

l.P29‘'P*On 

l.o2lSc*oo 

1.9960*^ *00 

T , 

1.67289*00 

l.9ft76F*00 

2.04779*00 


fl.6540'*-Cl 

l.05l2F»-00 

1.0A-21c*03 

C4MF 

ft. 8e>39P-0 1 

l.0ft939*00 

9.61219-31 

u 

1. 3971F* 11 

3.37*15^03 

? .74565 *03 

U 

l.«39U*01 

3. 9831E*00 

4.41419*00 













SP C 1 




e. 

3.333>'*-37 

2. 2418P-04 

*.^^1 ‘»C"03 

C-, • 

1.243BP-06 

3.0422F-C3 

2.67915-02 

H 

fr.'llSir-Ol 

5847F-01 

9, 9085‘'-0l 

u 

ft. 04429-01 

O. 84499-01 

9,42699-01 


2.Pl*»4--37 , 

. , 2.‘»-*43F-34 

5.65959-01 

H* 

1. 214)9-04 

3.0*289-03 

2.66475-02 

M? 

3.0849''-0l 

4. IO50P-C2 

7. 52519-03 

H> 

1. 95589-01 

9.23359-01 

3.30459-03 

hi- 

9.4 404f -0« 

1.149K-0® 

1.3314C-04 

H- 

1, 84239-00 

7.3438F-05 

3.60339-34 

-<?♦ 


1. 3032C-C5 

1.5494P-04 

M2* 

7.29)2f-0ft 

8.27349-05 

4.84629-04 


PI * 

5, OOF *03 N/SO-M, 

. USl « 2.l0f*C4 H/SFC 

01 • 

*.009*0? N/SO-M, 

. USl « 2.30F*04 H/SFC 

X«2 * 

l.OO 

XH9 s 0.00 


KH2 • 

1.00 

XHC s 0.00 



MOV f NO Si-'PCK 

STaM'IiNG SHOCK 

oerLcrten <wOCK 


M9*VING S‘^OCK 

Siav'^lNG smock 

PEFLFCTfO SMOCK 

n 

3.2‘>8l9*n2 

3. 1831F*03 

«, 14339*03 

o 

3.943)9*3*' 

3.67299*03 

6.2122F*03 

T 

I.64fn9f0l 

3.11429*01 

4, 48599*01 

T 

1. ft060F* 31 

4,)i3l9*oi 

5.32919*31 

R-n 

1. ?47lr*Dl 

5. ’07‘»F*ni 

5.67589*01 

oun 

1.24959*'!! 

4, *4219*01 

5.6398F*0l 

H 

5.2i709#,,^l 

9,46739 *01 

1,22049*02 

M . 

4.334>?*.)l 

1 . 124 )C*02 

i,468ftP*02’ 

a 

4.8)219*.3i 

8.20539*33 

0.5MC9*)) 

A. 

5.33659*00 

9. ift 1 ?9 *on 

1.01789*01 

s 

1.71146*00 

1.84335*00 

1.92359*00 

s 

I.RG5 >9*00 

1.11869*00 

1.994 8F*00 

1 

1 .509->r*oo 

1. '14476*00 

2.02019*00 

1 

- 1 , 74619*0) 

’.30509*00 ■ 

’. 07809*33 

r,AMF 

o. 745oe-oi 

1.0"Oftr*0C 

1 .'10246*00 

G5HE 

«i. 02679-01 

l,0424r *00 

9 . 35479-01 

If 

1 .46ft99»^,i 

3.«1749*00 

‘.,119*9*00 

11 

1.60879*01 

4.42259*00 

4.6U6F*03 


sppcr^s ''pl: ppapticns "vpeci's ftAfricNS 

'’.00'''*F-0'« , I I 7.RR^7r-)'* ^.■?471?-02 

M 7.<»9''1---)I ‘3.7O^nc-0l <}.6®<3 'c_qi M .. 3.'*l0"-0! '>.THTU-01 9.lSflSF-01 

5.9147*’-0T n.‘J7^flP-C4 1.<»5<*IP-G? ■^.R603^-03 4.0?7tP-02 

■-*’ 1 1 . *.‘» 4 oik _03 2 ,?R‘S 0 p-rt 3 

«- l."177'--0" . '“i.l7J<iF-C« 2.4711*^-04 H- 7.flM#»=-0fl l,1*>«flf-04 «.S7«»|C-04 

•*.9*’ U = -on 3.'0^S*‘-05 ■'.0'*5n = -0^ l.V^70''-77 l,S797c-0^ 6.5463<^-34 
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TABLE I.- Continued 


-5kN/m^ 


PI = 5. 


. USl s ?,40E*04 M/SfC 

XH2 = 1 . 

.00 

XHF = 0.00 



MHVTNG shock 

STANOU'G shock 

REFLFCTCO shock 

D 

<*.?«7‘5E*02 

3.a9QlF*03 

6.6*30P»03 

T 

l.OlCACtOl 

4. 4433F«-0l 

5.6‘54OCf0l 

own 


4.33S2f*31 

5.5747o*31 

H 


i.?iao«=»o2 

l.5‘»31F»02 

A 

E.<S7^7f f 00 

O.4Af?2P*00 

1 .0460F*Dl 


i.a^i’?»oo 

1. 9«20Cf 00 

2.0283F*.OD 

7 

l.ei95P»^00 

2,074?F»00 

2. 1104E»00 

r.A»'F 

*J. 2702^-01 

^.S47lP-0l 

0. lft44F-oi 

') 

sf‘FC 

l.67A7«+0l 

4. ^h^^t:*QO 

4. 7A21F*00 




c.. 

ft.25D2=-0ft 

l.565?e-C2 

5,4OA4e-02 

H 


0.4405^-01 

fl.97lBF-3l. 

H* 

lSUF-06 

1.5602F-02 

«, 4600^-0? 

“2 

0,«5l4pc.,)i 

3.434SC-03 

1.8201S-D3 

H- 

1.6f«7‘--07 

2.0*- 70«-04 

S, 34010-04 


2.6323«-07 

2.'7A^3C-04 

8.0981*5-04 


PI « 

5.00C+03 N/SO-H. 

. USl » 2.*oe>o4 m/sfc 

XW? s 

1. 30 

XHC . 0.00 



MOVING S^OC< 

STANDING SHACK 

PCFLFCTCO shock 

p 

4.5400£f02 

4.A913F^03 

6.9318^4-03 

T 

2. 0404£»oI 

4, 8002^*01 

5.9380*5»0l 

4U0 

1.19<J9Pf01 

4.1635F»01 

5.432O'*0l 

“ 

7.46l4E*0l 

1.3174F*02 

1.7177=402 

A 

4.1146F+0O 

9.72q2C+C0 

1. 0745=401 

S 

I.P964C+00 

l.9‘»*“4F*00 

2.0619=400 

7 

l.884SSfOO 

2. 0471F»00 

2, I44ec#.00 

ga«f 

9,6f OOS-OI 

9.430‘'E-0l 

9.066 4r -01 

i| 

1. 742 3F* 01 

^.3173=*00 

4 . 8774C 400 


S^FCIFS 


MpL= =>JACTinNS — 


r_ 

1 . 6984=-0= 

2.=5*’0''-02 

6.9797=-0? 

H 

9,399gr,5i 

*5,<»=29F-0l 

8.5774C-OI 

H4 

1 ,68l7=-05 

5763f-07 

4 .9450F-02 

H? 

5.no37c_02 

■». 46502-03 

1.4304=-03 

H- 

■». 8689=-0'^ 

2.75l4=-04 

5.9337=-04 

H?4 

=. S401=-07 

3.f l91=-04 

9.3983E-04 


PI s •;.n0F*03 N/SO-“. USl * 2 . 60^*04 M/SFC 
XM? S l.OO XHF = 0.00 



MOVING SHAFK 

.ST4N0TNA SHOCK 

REFLECTEn SHOCK 

p 

4.9057E40? 

4.2098=403 

' 7.1370=403 

T 

2,26Qtr*.oi 

5.1044=401 

6.1872^401 

9»*n 

1. 1441E401 

3.9742r»oi 

=.2963=401 

M 

p.o'e'^pfoi 

I.4153F402 

1.8409=407 

A 

6.7125=4'>.> 

9. 9754F400 

1.1002=401 

s 

1.9394F400 

2.0203F4c6 

2.0964=400 

t 

1.941 ?F4O0 

2.0734F403 

2.1797=400 

r.AMF 

1.0310F400 

9.39B7F-01 

8.9879=-01 

•J 

1.8040=401 

= . 180‘^ = 400 

4.9646=400 


SOFCIPS ‘•OL® F«>\CTI0M? 


E- 

=. 8^1 82-35 

8.7724F-02 

8.47035-02 

H 

9. = 984 = -'^! 

9.2202E-01 

8.2813F-01 

H4 

=,40l8=-0« 

3.7«97=-02 

8. 429=5-02 


3. 3345F-02 

1, B448F-C3 

1.2104 E-03 

H- 

1.03 05F-36 

3.3324=- 04 

4.2600S-04 

H>4 

1. 3836=-06 

4.5097=-04 

l.0339=-33 


PI » 5.00=403 N/50-M, 

USl 

= 2.70=404 M/SFC 

XW2 . 1.00 

XH = 

> G.OC 



MOVING SHOOK 

standing shock 

PFFCECTEO SHACK 

p 

5,3494=40? 

4.231'»=403 

7.092==403 

T 

?.53R’E401 

5. ^668=401 

4.3997F401 

WUT 

1.05692401 

■». 7504 = 401 

5.0092=401 

M 

8.4707F401 

1. =199=402 

1.9610=402 

A 

7,6.^-»qr«-00 

1.02092401 

1 .1241=4.01 

S 

1.9794F400 

2. 0* = 0=400 

2.1319=400 

1 

1.9750=400 

2.IC?2=400 

2.2159=4 )0 

r.AMF 

l.l 03-«=400 

9.7383E-01 

0.9241=-3l 

i) 

1,8504=401 

5.2836=400 

5.0277=400 


SPf CT=S 
E- 

?.5)30=-04 

■ HnL= FPA2TTCNS — 
5,36'»4=-0’ 

9.9=03=-02 

H 

9, R6SB=-0l 

8.9656=-0l 

7.9ft74=-Jl 

H4 

‘*.4975 = -A4 

=.0458=-02 

9.905l=-0? 

H2 

l.290«r-0? 

1. 45082-03 

9.3796F-04 

H- 

3.033 = --O*‘ 

**, 7329=-04 

6. 3507=-04 

H2 4 

3,520’7r_cx6 

= ,3P3=E-04 

1. 0864=. 03 


1M2 



TABLE I.- Continued 




PI = 

5,00E*-03 N/SO-^*i 

. USl - 2.80E«04 H/SEC 

Pt • 

5.00E4-03 N/SO-M 

« USl « 3.00E404 M/SEC 

XH2 a 

1. ao 

XHE * 0,00 


XH2 S 

1,00 

XHE » 0.00 



moving smock 

STANOING SHOCK 

REFLECTED SHOCK 


MOVtNG SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

5.7069E*-02 

A.2252r»03 

6,9885^»03 

p 

6.A683F*0? 

4.3777E4-03 

7.06436*03 

T 

?.B947Pfr0l 

5.59f 9F^0l 

6,57f 7E*0l 


3.A089E+01 

6.0233E+01 

6.9509E*01 

R«n 

9.9022E*^00 

3.538OF*0l 

<*, 7163F*01 

RHO 

8.9082E*00 

3.3022F^01 

4.35946*01 

H 

9.304VE>01 

1.823<»E>32 

2.0811F«*02 

H 

1.06«1E»02 

1. 8444E«02 

2. 33716*02 

& 

e.O<,Q2F^QO 

l.0A37e<.Ql 

1. IA72E4>01 

& 

&.660eE^00 

1.0909E+01 

1. 19586*01 

S 

2.0149E4-00 

2.0A9SF4-00 

2,1674E>00 

s 

2.0762E»00 

2.1546E*00 

2.23506*00 

I 

1.9910E+00 

2.1332F>00 

2.2531E*00 

1 

2.0U9E»00 

2.20096*00 

2.33136*00 

GAMF 

l.l2l7F*-00 

O.1245E-01 

e.asifp -01 

CAME 

1.0331E*00 

8. 97776-01 

8.82396-01 

U 

1.9141E»01 

5.3^91E»00 

5.0793F»00 

U 

2,0251E*01 

5.4585E*00 

5.19396*00 


SPECIFS MnLF FPiCnans SPECIpi MOtF fractions 


E- 

1. 02306-03 

S.4208F-02 

1.1424F-01 

E- 

7.6055F-03 

9.2810E-02 

1.43846-01 

H 

9.9239F-01 

8.69626-01 

7.6945E-01 

H 

9.8307E -01 

8.12"^0E-01 

7.1051E-01 

H* 

1.02206-03 

6.40086-02 

1.1376F-01 

M*. 

7.6011F-03 

9.2536E-02 

1.43306-01 

M2 

5,S429c-03 

1, 15596-03 

8.10066-04 

«2 

1.6513F-03 

T.B928E-04 

5.65336-04 

H- ' 

8.435lf-0t 

4,02496-04 

6.31376-04 

H- 

3.3254F-05 

4.48056-04 

6.20596-04 

H2* 

9.4471^-06 

6.0331F-04 

I.U47F-03 

H2* 

3.7665E-05 

7. 21786-04 

1.1661F-03 


PI « 

s.OOE+03 N/SO-M, 

. USl •• 2.906*04 

M/S6C 

PI • 

5.00F*03 N/SO-M 

. USl * 3.206*04 M/SEC 

XM2 = 

1.00 

XHF « 0.00 


XM2 • 

l.OO 

XHE • 0.00 



MOVING SHOCK 

standing shock reflfctfo shock 


MOVING SMDCK 

STANDING SHOCK 

REFLECTED SHOCK 

o 

6.07676*02 

4.2M9=*03 

6.9575E*03 

P 

7.32215*02 

4.8318E*03 

7.6505F*03 

T 

3.2652F*Ol 

5,81196*01 

6.76096*01 

T 

4.17636*01 

6.44806*01 

7.36526*01 

RHD 

9.30136*00 

3.3854F*0l 

4,49065*01 

RHD 

8.57505*00 

3.29255*01 

4,29986*01 

H 

9.9600^*01 

1.7308«=*02 

2,20516*02 

H 

l,208ie*02 

2,0921F*02 

2,62806*02 

A 

8.4203E+33 

1,06696*01 

1.1709F*01 

A 

9.048TE*00 

1. 1422E*01 

1.25066*01 

S ' 

2.0469F+00 

2. 1228E*00 

2.20205*00 

S 

2.1300E*00 

2.2151F*00 

2,29886*00 

1 

2.0009E*00 

2.1661F+00 

2,29166*00 

1 

2.04465*00 

2.2759E*00 

2,41586*00 

GAME 

1.08526*00 

9.04lie-oi 

8.84O16-01 

CAME 

9,58896-01 

8. 88966-01 

8.7894F-01 

U 

1.96805*01 

5.401 1 6*00 

5,13215*00 

U ' 

2.I497E*0l 

5.58886*00 

5.34906*00 


E- 

3. 22‘^9E-03 

7.62«»0E-02 

1.2907F-01 

E- 

2.2739F-02 

1.2266E-01 

1.7377F-01 

H 

9.90736-01 

8,4162'-01 

7.3993E-01 

H 

9.53555-01 

7.5312F-01 

6.5082F-01 

H* 

3.2238E-03 

’,80546-02 

l.2856'-0l 

H* 

2.2725F-32 

1 .2230E-01 

1.7315E-01 

H? 

2,77246-33 

9. 44’ 16-04 

6,71496-04 

M2 

8, 3948E-04 

5.78186-04 

4.0978E-04 

H- 

1 .B6S2F-05 

4.26045-04 

6.2494F-04 

H- 

4.7889^-05 

4.8858E-04 

6.1416E-04 

H2* 

2, 37715-05 

6.6224E-04 

1.1379C-03 

H2* 

8, 176 7E-0® 

8.4541E-04 

1. 23396-03 
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TABLE I.- Continued 


■ Pj-5kN/m^ 

. PI • 5.00F»03 N/SO-H, . USl ■ 3.*^0F»04 M/SEC PI » 5.00F»03 N/SO-M. USl « 3.80F^0^ M/SEC 


XH2 • 

l.OO 

XHF » 0«00 


XH2 • 

1.00 

XHE ■ 0.00 


' 

MOVING SHOCK 

STANDING SHOCK 

rfflected shock 


MOVING SHOCK 

STANDING SHOCK 

reflected SHOCK 

P 

8.2623F*0’ 

5.^910E403 

8.5735E403 

P 

1.0361E403 

7.1985E403 

1.1053E404 

T 

A.821*»F*01 

6*8*>^5F401 

7.8131F401 

T 

5.3225F4D1 

7.7382F401 

8.8U3E401 

.RMO 

P.55SDE*00 

3.^898^401 

4.3797E40I 

RMn 

8.8380E400 

3.6793F401 

4.6483F401 

M ' 

1.3628F«02 

2.3643F402 

2.9508^402 

H 

1.7009F402 

2.9-403E402 ' 

3.6801E402 

A 

9.A420F403 

1.1963F401 

1.3137F431 

A 

1.0246^401 

1.3119F401 

'1.4407E4O1 

s 

2.1804640^ 

2.2T36E400 

2.3613E400 

s 

2.2780E400 

2.3894C400 

c2.4868F400 

1 

2.0«8AC400 

2.3S63E400 

2.5055F403 

2 

2.2027F400 

2.5283^400 

2.6907F4OO 

GAME . 

9.2309F-01 

8.8356r-0l 

8.7762P-01 

GAME 

8.9541E-01 

8.7971E-01 

8.8260E-01 

II 

2.283AF401 

*.752?C400 

5.5348F400 

0 

2.562">R40l 

6.1654E400 

6.OO05E4OO 


SPFCIP? HQLF fractions — — SPECIFS MOLE FRACTIONS 


E- 

4.3574F-02 

1.5263E-01 

2.0334F-01 

6- 

9. 25436 -OP 

2.1033E-01 

2.6034E-01 

H 

9. 1213E-31 

6.9327E-01 

*.9l82E-0l 

H 

8, 1430F-01 

S.7803F-01 

4.7014F-O1 

M4 

4.3547P-02 

1. 52186-01 

2.02656-01 

H4 

9.2475E-02 

2.0974F-01 

2.59576-01 

HP ‘ • 

5 . 45076-34 

4.3653F-04 

2.98776-34 

M2 

3. 028BF-04 

2.49C46-04 

1.4775E-04 

H-- 

1.0I79E-04 

5.1774E-04 

5.9905E-04 

M- 

1.5573F-04 

5.2530F-04 

5.20546-04 

M24 

1.3061E-04 

9.61576-04 

1.2903F-33 

M?4 

2.2351F-34 

U1193E-03 

1.2097F-33 


PI • 

5. 

00F403 N/SO-M 

. USl • 3.60E404 

M/SFC 

PI • 5.00F403 N/SO-M 

• USl • 4.00E404 H/SFC 

XH2 • 

1. 

00 

XH6 • 0.00 


XH2 > l.OO 

XHE • 0.00 




MOVING S^OCK 

s^’anoing shock reflfcteo shock 

MOVING SHOCK 

STANDING SHOCK 

reflected SHOCK 

P < 


9.2775640’ 

6.2R76E403 

9.7248F433 

P 1.15I1F408 

8.20266403 

1.25386404 

t 


4.9942F401 

7.3027F401 

8.2924F401 

T 5.6229E401 

8.18656401 

9.3698E401 

RMO* 


8.6680F400 

3.527'»F401 

4.51126401 

RHO 9.03316430 

3.82636401 

4,78006431 

H 


1.526SE402 

2,667^c*02 

3.30236402 

H 1.8B45F402- 

3.30L6Ft02 

4.08486402 

A 


9.84796400 

1.2528F401 

1.3T63F401 

A 1.0650E401 

1.37436401 

1.5279F401 

S ’ 


7.2294F403 

2.3316F403 

2.4236F433 

S 2.326*6400 

2.4472E400 

2.5407F4OO 

2 


2.1431F400 

2.4407E400 

2.59966430 

1 2.76706400 

2.tl8’E400 

2.7995F400 

GAME’ 


9,05l7r-oi 

9.80586,01 

8.78666-31 

GAME B.8983E-31 

8. B099E-01 

6.8992E-01 

U 


?.42iqc*oi 

5.9*496400 

6.7*716400 

U 2.7048E401 

6.39746400 

6.2997F400 








Jr » i 

• * 







E- ■ 


. 6.7359E-02 

1.81966-01 

2.32186-01 

E- 1.1R27F-01 

2.3758F-01 

2.86916-01 

H 


8.64426-01 

fc .3469F-01 

6.3428F-0I 

H 7.62986-01 

5.2365E-01 

4.2516E-01 

H4 ■ 


6.73126-02 

1. 81436-01 

2.31446-01 

H4 1.1818F-01 

2.3694E-0l^ 

2.8615E-01 

H? 


3.95966-04 

3.3128F-04 

2.1406F-04 

H2 2,38036-04 

1.8348E-04 

9,81876-05 

H- 


1. 8139E-34 

5.30346-34 

5,68376-34 

H- l,7454c-04' 

5. 03206-04 

4.6147E-04 

H24' 


1.7871C-04 

1.0557E-03 

1.31336-03 

H24 2.6355F-04 

1.1460E-03 

1.2203E-03 
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TABLE I. - Continued 

, I 


Pj - 5 kN/m^ 


PI • 5. 

0CP^03 N/SO-P. 

USl « 4«20E»04 P/SFC 

PI * 5. 

.00F403 N/SO-M 

• USI » 4.60F404 H/SEC 

XH7. » U 

00 

XHP » 0^00 


XH2 » 1 . 

.00 

XHF • 0,00 



•«OV!Ma SHHCK 

^TANniSr, ^MOCK 

PeFLECTSn SHOCK 


MOVING S"nCK 

STANDING SHOCK 

REFteCTFO SMOCK 

P 

l.2‘»23F>03 

9.2B63F»03 

1.4166(^404 

P 

1.5333E403 

1.1647F404 

1.78705404 

T 

S,905l?*0l 

8 . A545E»01 

9.9964P*01 

T 

6.43936401 

9.68416401 

1.15675402 

PKH 

<9.22f>3F»00 

3. '''’ 73 c ♦•01 

4.a78‘»fi40l 

PHO 

9.5939F400 • 

4.1430F401 

4.93806401 


2.0777?»02 

3.6505E^32 

4.91A76432 

M 

2.492Sr*02 

4. 39836»02 

5.4768F402 

A 

Ul05 7F>'n 


l.6ia3F40l 

A 

1.188PF401 

1.69176»01 

1.0487F4OI 

S 

2.375?c*.00 

2,«0«0C400 

2.6113^403 

S 

2. 4734E430 

2.6195E»00 

2.73695400 

1 

2.3352E»00 

2.7U4C»oo 

2.9051^400 

2 . 

2.4814E400 

2.90306400* 

3.12875400 

CA**f 

ft. 86 ASF« 0 l 

B.046<JE-ni 

9.0180F-01 

OA Bf 

8.B465F-01 

0 . 3123601 

9.44406-01 

U‘ 

?,PA75F*3l 

6.6563E»00 

6,63e8«^400 

•J 

3. 13316*01 

7.26296*00 

7.54685400 









€- 

l.A4)2«-01 • 

2.6345F-01 

3.12725-01 

F- 

1. 0448^-01 

3. 1210F-CI 

3.61545-01 

M 

7.inflF-ci 

4.7l64»=-0l 

3.’37lf-0l 

H 

*•.10526-01 

3.76JIF-01 

2.763«6-01 




3.1231<(-31 


l.9433«-Ol 

3.U475-01 

3.41045-01 

H 2 

l*1952e«04 ' 

K3n4F-04 

4.U075-05 

M2 

1.2U76-04 

5.9890E-05 

1.81925-05 

M* 

l.e3l9c*0A 

4,44415-04 

3.936^6-34 

a- 

?. 3039* -34 

3,64135-34 

2.58686-04 

H 2 » " 

2. «J792''-0'* 

1.J330E-C3 

l.l024f-03 

M2 4 

. ?. 46476-04 

' 9.93746-04 * 

7.61395-04 


PI « < 

.00=*03 N/SO-H 

. USl ■ 4.406*C4 H/SFC 

PI • 5 

,005403 N/SO-M> 

. USl • 4.006404 M/S6C 

XM2 « 1 

.00 

XHF " 0.00 


XH2 • 1. 

.00 . { 

XHF • 0.00 



MOVING SH'irK 

stand ING S^*OCK 

9FFLFCTC0 S«OCK 


MOVING S-*DCK 

standing smock 

RFftECTFD SHOCK 

0 

1. 39945403 

1.0^376*04 

1. 5947F404 

p 

1,67246*03 

1.28876*04 

U99S8F404 

T 

6.l75’6fcn 

«. 1*096*01 

l,0''206*0? 

T 

•6.609'>6* 31- . 

1.32726*02 

1 ;25935402 

PMD 

^.4l63r*0P 

4.0642C *01 

4,93296*n\ 

pwn 

9. 75*66*nn 

4.17876*01 

4.885354QI 

H ’ ' 

2.2A04FP-C2 

4,016|6*02 

4.99036*02 

H 

2.7J42c*o.-* 

- 4 . 7o«oe*.o2. 

6.0I26F402 

A 

1.14735f0l 

l.5l296,oi 

1.72426*01 

A 

1.23106*01 • 

1.48026*01 

1.9980F401 

S 

2.42416*00’ 

2. 5624F400 

2,67446*00 

S 

2. *231*400 

2.67655400 

2.79906400 

I 

2,40486*00 

2.80696*00 

3.01576*00 

7 ^ 

2.55806400 

3.00236*00 

.3.2441F400 

G4KF ’ 

A.A'OTF-OV 

8.9124E-01 

9.19606-01 

GAMf 

fl,«52v^6-Ol 

. 9. 1642F-01 

,9.77136-01 

•J 

2.99036*01 

6 ,94«0C ♦00 

7,0^106400 

If 

3.2765F401 

7.64786*00 

8.15406*00 

SPFC f6S 















e« 

1.69S06.JI 

2, "0536-01 

3,37776-01 

P- 

2, ) 8346-01 

3.34765-01 

3.84085-01 

M 

^,40466^01 

4.22fl2F-0l 

3.23776-01 

H 

5,61326-01 

3.29926-01 

‘ 2.31425-Ot 

hV 

1.49376-CI 

2 .8'’8'»6-01 

3.371*6-01 

H* 

2. l«58r-Ol 

3.34196-01 

3.83716-01 

«2 

1. 514JF-34 

9.0999C-05 

3.494?6-o« 

M? 

, 9,433*6-3* 

3. 7301F-05 

8.41705-06 

H- 

1.96576,04 

,4.19456-04 

3.23316-04 

M-t 

1.991*6-04 

3.Ot*46-04 

2.04386-04 

M24 

3.26S2F,t* 

1, 38066-03 

9,437’6-04 

M2» 

3. *-01*6-04 

3. 7*426-04 

5.72896-04 




TABLE I.- Continued 


Pi 


5kN/m^ 


PI = 30^*03 N/SO-M, 

USl » *!.C0EfC4 H/S6C 

t>\ a 5.00E+0? N/SO-H, 

USl » 5.40e^04 M/SEC 

XH? s l.OG 

XHF = 0.00 

XH? « 1.00 

XHF a 0.00 




ST6NDlNr. SMOCK 

PEPl FCTcrt SHOrK 


MOVING SMOCK 

STANOING SHOCK 

REFL6CTC0 SMOCK 

p 

1.817*?E*03 

1.4142E>04 

2.2207^*04 

P 

2. l?44E*03 

I.6630P«>04 

2.7l75=«-04 

T 

6.960 )c*Ol 

1.092 ic»02 

1.3960P *0? 

T 

7.4917c*31 

U24'^6P4^02 

1.7226P^3? 

PHO 

9.8067c»3') 

4. 17S0Pfr0l 

4.76®6^»0l 

9H0 

I.OIOOP^OI 

4.042lP^0l 

4.4?96E*01 

M 

2.9460P+02 

5.2066E+02 

6. S954F*0? 

M 

3.4343P»0? 

a,06‘^OC*02 

7.9003P^32 

4 

1.2761F+01 

1.7701F+3 1 

2.l76fip*3l 

h 

l.369‘=E*01 

2.01«3E*0l 

?.«880F*Ol 

S 

2.*'73ic*00 

2.73?0e400 

2. 9614^*00 

s 

2.6739F*00 

?.8‘<8-»PfOO 

2.9776P»00 

2 

?.638*»E^00 

3. 101*»E^00 

3.3600F+00 

1 

2.8350Ef03 

3.2976F*00 

3.56l?PfOO 


fl.8*6<.e“0f 

9. 3430P-01 

1.0169P*00 

CAMF 

R.924SF-01 

9. fl-riSP-Ol 

1.0924F«>00 

U 

3.41 79P*0l 

8.11696 fOO 

6.9384*“ *00 

U 

3,699^F*-91 

9.24fl?E*00 

1.0‘>21K^3l 


spcct^s 

e- 

’.4240c:-Ol 

• HOL*= FP ACTIONS — 
3.5*95^-01 

4.0*l'^?-0l 

spfcrcs 

e w 

?.R739*-3I 

• MOL^ fractions 

’.9396F-31 

4.3860F-0t 

H 

5.1437E-31 

?. 8757P-01 

1.8934P-01 

H 

4.2482^-01 

2. U75F-CI 

1.2257P-01 

H* 

2.4231E-CI 

3.5547F-CI 

4,0493e-0l 

M* 

2.8721P-01 

3.9^66p-31 

4.3855F-31 

M2 

7.59U‘--35 

2.1053P-35 

3.3977F-06 

M2 

4,e?90*-04 

6.2246F-06 

4.4752F-07 

H- 

1 .94UP-04 

‘*.*l95P-04 

1.626CE-04 

H- 

1 , 0KC -04 

1.6342P-04 

1.1309P-04 

M2*. 

3.*6'*0»*-04 

7. 40136-04 

3.9827F-34 

M2* 

3,5736^-04 

4.6214P-04 

U6661P-04 


PI 

» «. 006*03 N/S9-M, 

USl * ;.?0E*O4 M/S?f 

PI • 

5.0CF*03 N/SO-M, 

USl 3 5.60E*C4 M/SFC 

XH2 

» 1.00 

XMC * 0.00 

XH? « 

1.00 

XMP a 0.00 



MOVING SHOCK 

SIANOIMG SMOCK 

REPL^CTPO SHOCK 


MOVING SHOCK 

STaN'^ING shock 

reflected smock 

p 

1.9^ 79c*03 

l.5?P9P*04 

2.46O0=*O4 

P 

2. 28626*03 

1,7318F*04 

‘ 2.9857E*04 

T 

7.2J21.= *0l 

1, l44eE*02 

U 539ir*02 

T 

7.76935*01 

1.3415E*02 

1.9291P*02 

RH1 

1. 00146*01 

4. 12'’9F*01 

4.6l30P*0l 

RMO 

1. 01 79P*31 

3.9l79=*0l 

4.25l9E*0l 

H 

3.18*2F»C’ 

5. *29BP*02 

7.2233=*02 

u 

3.6936E*02 

6.5140F *^02 

8.62129*02 

A 

l.3718F*01 

l.8O01F*0l 

?,374 5P*0l 

A 

1,419SP*01 

2.l53ie*Dl 

2.83239*01 

S 

2.6?33E*3: 

2,7861 =*00 

2.9202P*03 

S 

2.7243P*00 

2,8R9''P*00 

3.0306=*00 

2 

2,7?03c*00 

3.2006=*00 

3.4660P*00 

2 

2.89llE*00 

3.3902=*00 

3.64005*33 

GA«F 

8. 890*p-0l 

9.5827E-01 

1 .3570=*33 

GAMF 

8.9701F-01 

1. 01945*00 

1. UB3E*00 

U 

SPECI=« 

3.**5R4F*01 

8.6407P*0C 

9. 8640P*00 

U 

SPFC I=S 

3.83fl9F*01 

9,9545E*00 

l.2086F*0l 







E- 

2.6*'34‘:-0! 

3. 7«72*=-01 

4.2322=-0l 

E- 

3.0P60P-OI 

4. 1041F-01 

4.5066E-01 

M 

4,o899P-01 

2.48l3=-0l 

1.532flF-0l 

H 

3. 8246F-01 

1.78925-01 

9.8408F-O2 

H* 

2.6*l6P-0l 

3. 7* 33F-01 

4.2309P-01 

M* 

3.0841F-01 

4.1O2OE-01 

4.5065P-01 

H> 

5.9092F-05 

I.2101P-05 

1.2T31C-04 

H? 

3. 405?=-05 

3,03955-06 

1.62629-07 

H- 

1. 3549E -14 

2.0353E-34 

1 ,34l9*’-34 

H- 

1.597l=-04 

1.32115-04 

9.64869-05 

H2* 

?.6535’^-04 

5.0330=-C4 

2.6324P-04 

H2* 

3.4?7l«'-14 

3,47145-04 

1.06009-04 
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TABLE I.- Continued 


Pj -5kN/m^ 


PI » 

5,OOE4-03 N/SO-M. 

USl « 5.e3F*04 M/sec 

PI « 5.00E*03 N/SO-M# 

USl - 

6.20E»04 M/SEC 

XM2 • 

1.00 

XHF « 0.00 

XH2 « 1,00 

XHF * 

0.00 



MOVING SHOCK 

STANDING SHOCK 

REFLEfTFO SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

2.4533E*33 

1.8943E«04 

3.2610F404 

P 

2. S0?9E»03 

2.0919E404 

3.8154E404 

T 

A.0600E401 

1.4463F«02 

2. 1630F402 

T 

8.6972E401 

1.6902E402 

2.6663E402 

PMO 

1.021AE»01 

3**»488P401 

4.0683E401 

AHn 

1.0?076*0l 

3.419SE»01 

3.7692F401 

H 

a.QAlTE^OZ 

6.9704e»02 

9.3779F402 

H 

4.5255E+02 

7.9054E402 

1.0982E403 

A 

1.4724F^0l 

2,2994F#Gl 

3.0182F401 

A 

1.S896E431 

2.6031E401 

3.4202E401 

s 

2.7749E*03 

2«937ttE»03 

3,3818E400 

S 

2.87S7E400 

3.02S7E400 

3.1706E400 

z 

2.9787E4>00 

3.475 3E^00 

3.7058F400 

1 

3.1‘^74F*00 

3.6194E400 

3.7965E400 

GAME 

9,0?94E-01 

l.0519E«^00 

1.1365E433 

CAME 

9. 2013E-01 

1. 1077E400 

1.1956E400 

U 

3.977AE>01 

1.0756E401 

1.3295F401 

0 

4.2S15E*0l 

1.2654E401 

1.5755E401 


SPECIES HOLE ERSCTIONS SPECIES MOLE EP4CTI0NS 


E- 

3.2892F-01 

4.2475E-01 

4.6037E*-OL 

E- 

3.66646-01 

4. 47556-01 

4.7323E-01 

H 

3,4|94F-0l 

1.5077E-01 

7.9104E-02 

H 

2.66096-01 

1.04 756-01 

5.3422E-02 

H4 

3.2874E*0l 

4. 2462E-OL 

4.6038S-01 

H¥ 

3.6668F-01 

4.47FIE-01 

4.T326E-01 

H2 

2.5O12P-05 

1.3970E-06 

6.0743E-08 

M2 

1.2334F-05 

2.82476-07 

1.1422P-08 

H- 

1.4370E-0A 

1.08746-04 

8.1081E-05 

H- 

1.0855F-04 

7.68006-05 

5.6306E-05 

M24 

3.2203E-04 

2.45496-04 

6.77496-05 

H24 

2.65726-04 

1.1891E-04 

3.1430 E-05 


PI ■ 

5.00F401 N/SO-M, 

I USl « 6.006404 M/SEC 

PI » 

5.00F403 N/SO-M, 

p USl • 6.406404 M/SEC 

KM2 * 

1.00 

XHF » 3.00 


XH2 » 

l.OO 

XHf ■ 0.00 



MOVING SHOCK 

STANDING SHOCK 

R6FL6CTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

2.6256E403 

1.9969E404 

3.53866404 

t> 

2.9849640? 

2.17726404 

4.08B0E404 

T 

8.3675E401 

1, 5624F402 

2.40 706402 

T 

9.0«5TE401 

1.82356402 

2.9440E402 

RHO 

1.0229c>oi 

3.5985F401 

3.91406401 

9H0 

1.0150E401 

3.24846401 

3.6Z57E401 

H 

4.2390F402 

7.43366402 

1.0165=403 

M 

4. B2106402 

8.3844F402 

1.1832E403 

A 

1.5288E401 

2.450^K40l 

3.22156401 

A 

1.6557F401 

Z.T^BBEtOl 

3.6183F401 

S ' 

2. 8254^400 

2.9M426400 

3.1276C+O0 

s 

2.O255F403 

3.06986400 

3.2122E400 

h 

3.0676E400 

3.5519E400 

3.7K61=400 

z 

3.24T3E400 

3.6756F»00 

3.8299E400 

GAMF 

9.1052«-01 

1.0820=400 

1.14796400 

GAME 

9.3225F-01 

1,1273=400 

1.1611E400 

U 

4. U52E431 

1.1631E401 

1.45X7=401 

U 

4.3862E401 

1. 36776401 

1.70216401 


SPECIES mole fractions SPECIES “OLE FRACTIONS 


F- 

3.48356-01 

nvj L r n 1 1 Aji. J 

4.3739E-01 

4,67576-01 

E- 

3.P4346-DI 

4.55956-01 

4.7701E-OI 

H 

3.0303P-GI 

1.2563P-QL 

6.47186-02 

H 

?. 31126-01 

8.79666-02 

4.42886-02 

H4 ' 

3.48t8P-3l 

4.3731E-01 

4.67606-31 

H4 

3.84206-01 

4, 55936-01 

4.7783E-01 

M2 

1.7843P-0* 

6.3163F-07 

2. 5402P-08 

H2 

fl,l78SF-0f 

1.3130E-07 

5.409TE-09 

H- 

1.26436-04 

9.0948E-05 

6.'^994=-0f 

H- 

9.07316-05 

6.5493F-05 

4. 5879 E-05 

H?4 

2.9605F-0A 

1.72 056-04 

4.5455E-05 

H24 

2.32196-04 

8.3129F-05 

2.2189E-05 
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TABLE I.- Continued 


pj - 5 kN/ni^ 


PI - 

5.00F»03 N/SQ«M< 

> USl « 6.60F*04 M/SEC 

PI » 

5.00E^03 N/SO-M, 

F USl « 7.00E»04 M/SfC 

XHP • 

l.OO 

XHF * 0.00 


XH2 • 

t.OO 

XHF « 0.00 


, 

• MOVING SMOCK 

STANDING SHOCK 

PEFLECTEO SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

0 . 

3,1713E>03 

2.25256»04 

4.3461F*0A 

P 

3.5556E+03 

2.3593E»04 

4.0O23EO4 

T 

‘ 9,«5l7r» 31 

l.964^E»02 

3.277»f*02 

T 

1.0401F«^02 

2.2SS0E402 

3.8147E402 

qwO- ' . 

1.0056E^3l- 

3.onoip*oi 

3.4919E^01 

RHO 

9.T431P*00 

2.T420F*01 

3.23l7F^0l 

h' 


a.9704e4-0? 

1.2696E^03 

H 

5.7tOOCf02 

9.8f 17E*02 

l.4475E»03 

A 

l.7286E>01 

2. 8901C+01 

3.8079F+01 

A 

I.900SE«>01 

3.U14EOI 

4.l705Ef0l 

S 

2*974Rc^00 • 

3. 1092F*00 

3.2509c*00 

s 

3.0706F^03 

3. IRSlEfOO 

3.3225E»00 


.3.334^p*00 

3.7233^ fOO 

3.8S63E»00 

1 

3.5087C^0.0 

3.7988F«00 

3.8935F^00 

game 

9.47«7e-oi 

l.l421Cfr00 

1. 1650P^00 

GAHF 

9.8980E-01 

l.lAl&EfOO 

1.1704E«^00 

IJ 

4.518<lE*Ol 

1.47?SF*0l 

l.8229«'Ol 

ij 

4.777lE»0l 

1.6978F+01 

2.0S66E«^01 


SPFCT'S MOIE F04CTI0NS SPECIF': "OIF FF4CTI0NS 


F- 

4.008C6-31 

4.A289E-CI 

4.8138^-01 

c- 

4.30UF-01 

4.7355F-01 

4.8660E-01 

H , » 

l.9fl26*=-0l 

7.4102F-02 

3.71596-02 

H 

1.3948F-01 

5.28266-02 

2.67586-02 

H4 ' 

t 4. 0367e-Cl 

4.6289E-01 

4.81406-01 

H» 

4.3093F-01 

' 4.73566-01 

4.8661F-01 

M2 . 


6.2468F-08 

2.7666F-09 

H2 

1.7221F-04 ' 

1.5372E-08 

0.473^6-10 

M- . 

7,36’4<*-0« 

'.5720E-05 

3,7?5Br-05 

H- 

4.40216-05 

3.91266-05 

2.4257F-05 

H2» 

1.9631E-0* 

S.8«l8£-05 

I.A197F-05 

H24 

1.2487C-04 

2.95696-05 

9.2195E-06 


PI • 

5«0aE*03 N/SO-M. 

USl » 6.806»04 M/SFC 

XH2 « 

l.OO 

XH6 • 0.00 


, V 1 , 

it 

MOVING SMCCK 

STANDING SMOCK 

reflected SMOCK 

P ' 

'.3.36176*03 

2. 311 7F4.04 

4,5078F>O4 

T , 

,Q.89f6C|.0l 

2.U44F»02 

3.517'TF^02 

RMO 

9.9238F>03 

•2.9039F»0l 

3.3633**0l 

4 

5.43B9F»0? 

- 9.35RIF»02 

l.3*82F^03 

A 

I.fl097e^0l . 

3.0803=^0l 

3.99l56*^0l 

S 

3.0232f»00 

3.1485F+00 

3.2874F*00 

z, 

3.4243c*oo 

3.7649F4-00 

3.8777E4-00 

QAMF 

9.66466-01 

’ 1.1535F*00 

U 1660F^00 

U 

SPFCIFS 

4.6494F»0l 

l.58^9Ff.0l 

1.94376 *^01 




F- 

F 4.1610F-OI 

<^.6883F-0l 

4,8424F-0I 

H 

. 1.6769F-01 

6.22*66-02 

3.14506-02 

4> ‘ ' 

4.15')oe-01 

4.6883E-01 

4.0A26F-OI‘ 

H2 

3.0830F-06 

3.0I45F-08 

l,4997*-09 

47 ’ 

5.78676-05 

4,67006-05 

3.0147F-05 

H2«> 

1.6114F-04 

4.10*’16-05 

1.21216-05 


TABLE l.-Conttnued 


Pj -lOkN/tn^ 


PI * 

1.30R+0A N/SO-M 

. USl « A.00e»03 H/SFC 

P 1 “ 

l.OOF^OA N/SO-M 

• USl « 6.00E«03 M/SEC 

XH? » 

l.CO 

XMF B 0.00 


XH? a 

1.00 

XHF * 0.00 

‘ 


MOVING SHO^'K 

STANOINO S^^OCK 

REFLECTFO SMOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SMOCK 

P 


2. 197A«»01 

8.3A15£*01 

0 

2.4287F+01 

7.6587F^0l 

1.8433'»02 

T 

2.7140EVOO 

3.3569E»00 

A.7163F*00 

T 

4. 8=91 =*00 

6.7344Cf00 

8.7093E^00 

RMO 

T.9233F*J3 

A.5A76F+00 

l-l368c*oi 

RHO 

4.9904C*OO 

1. 1 3A9E*01 

1.7638E401 

M 

2.77A5E*00 

3. A526F*00 

4.93FRF»00 

H 

=.0998Ef00 

■».3089Ff00 

1. 0001^^01 

6 

A.64-32=*00 

V.8?\2F4C0 

2.138AF+33 

A 

2.16R3E»00 

2.5184E»00 

2.8048e»00 

S 

1.0'. AO® *00 

1.0661F+00 

l-Q8A9F*00 

S 

1.1371F»00 

1.1460E400 

1.1732F*00 

1 

* l.OO0JF*^OO 

L.OOOOF^OO 

l.OOOOFfOO 

7 

l.0000E»33 

1.0008F»00 

1.0051E*00 

GAMF 

9. 049AF-01 

9. 881 IF-Ol 

9.A957F-01 

GAME 

9.6761E-01 

9.4U7E-01 

8.9891E-01 

■1 

2.2663E«00 

l.3533F*00 

1.19A1F»00 

u 

3.6=13F«^00 

1.A016EO0 

1.4452E400 


SP^CT^S fractions FpArTIONS — — — — — 



2.fl499F-''0 

2.'-793E-34 

1.5917E-27 

c. 

1. 8335F-P6 

5.6297E-19 

2.2900F-14 

ri 

1.3T94F-U 

8.V536F-U 

2,88885-0'' 

H 

6.8222E-06 

fc.7404f-04 

1.0218E-02 

H* 

U9T13F-38 

7.6288F-37 

6.7126C.28 


1 .4204f-2F 

3,77T4F-19 

1.74165-14 

M3 . 

' i.oojoetoo 

1 .3333c*30 

1.33005 4-00 

H2 

9. 99995-01 

9.9933E-01 

9.8978E-01 

M- 

a.flSAr-rT 

1.8318E-40 

2.329AP-32 

M- 

4.0939F-30 

3.9f 865-22 

2.U60E-16 

H2» . " 

I.82S7F-T4 

» .2006E-36 

9.2048E-28 

H3» 

4, 1346E-27 

1 .8563E-19 

5.6978B-15 


Pi • 

1.00F404 N/S3-P. 

USl 

• 8,00^403 H/S«C 

PI • 1 

1, 0OF4O4 N/SO-M. 

USl • 

7,09F»03 M/SEC 

XM2 • 

l.OO 

XME 

• 0.00 

XM2 • 1 

1.00 

XHF • 

0.00 



'•OVINO shock 

STanoinc Shock 

reflfctfo s«ock 


MOVING SMOCK 

standing shock 

reflecteo smock 

9 

1. 67436401 

4.4532F+01 

9.7319=431 

P 

3.3283=431 

1.2317=432 

2.2434=402 

T 

3. 70036*00 

4.92?8F*00 

6,68«6F»00 

T 

6. U08F.00 

8.6155^400 

1.03796401 

Rwn 

4.5?8CFfOO 

9, 0443=400 

l.4«=3=40l 

RMO 

8.431 7=433 

1.38766401 

2.11196401 

H 

3.8206F*33 

«,1719F400 

7.2466F400 

M 

6.61 34F4Q0 

9.8917=400 

1. 31336401 

A 

l.9078€*0O 

2.U16C.0O 

2.8112F4O0 

A 

?. 4186=430 

2.7PB'»F400 

3.0298F400 

S 

I.IOI3F403 

1. 106-»F403 

1.1310=403 

8 

K1713E400 

1. 184 76400 

1.21426400 

• £ 

l.OOOIFf 0? 

I.O0OJF4OO 

1. 00035403 

1 

1.00016400 

1.00526400 

1.0234F400 

GAHF 

9.8361F-01 

9.6603'-Ol 

9.4299F-31 

GAME 

9.4939F-0I 

8.9799F-3I 

8.64l7=-3l 

U 

2.962lF*ni) 

1.4797=400 

1.3374=400 

tl 

4.3386=400 

1,6868=400 

1.4928=400 


SPFCIFS >»OLF FRACTIONS SRPCt^S — MQtF FRACTIONS 


e - 

4.Q863=-37 

1.68406-2* 

4. 92945-19 

c. 

2.3896E-’0 

1. 72546-14 

6.7027=-l2 

H 

1,4419= -03 

6.7281F-06 

5.38T7C-04 

M 

7.92 74= -34 

l,3375=-0? 

4.873IF-D2 

H4 

2.3719F-37 

9. 8496F-?6 

3.9880<*-l9 

M4 

1. 77O6=-20 

1. 33686-14 

5.44095-12 

H? 

1.0030F400 

9.9999F-01 

'’•9946C-01 

M7 

9.99Tl=-0l 

P.8962F-01 

9,5427=-01 

M- 

3, 8798=-37 

?.U23=-29 

?.6l20=-2l 

M- 

K3Ml=--*3 

1.2729=-16 

1.89416-13 

M24 

2.5296=->? 

7.29'»2=-26 

- 9.6749F-20 

M74 

8.20375-2 1 

4.0188C-18 

1.80126-12 
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TABLE I.- Continued 


pj • 10 kN/ 


PI = 

l.OOPfO^ N/SO-M, 

. USl = R.006»03 

M/SFC 

PI * 

1.00'^*04 N/SO-M, 

. USl = l.OOE+04 M/SEC 

XH? = 

1. 03 

= 0,00 


XM2 = 

l.OO 

XHF = 0.00 



MOVING "iHnCK 

STANDING SHOCK PFFLfCTEn SHOCK 


MOVING 

STANDING SHOCK 

REFLECTED SHOCK 

0 

A,3R?RCfni 

1.8013=f02 

3. Ut6<^»02 

P 

7. 01 75P+01 

3.7260F^02 

5.8067F*02 

T 

7. 5340f fOO 

1.0?'‘7F*ni 

1.17‘=0‘=*0I 

T 

9.8fr04F*00 

I.2878F+01 

U4l90E*0l 

RHO ' 

5. R056Ef00 

1.7163F>01 

2.5U6F*^Ol 

RHO 

6.93*0F»00 

2.62S0'=^01 

3.534ic«.0l 

H 

8.3<i65?+03 

1.2977F+01 

l.6703P*01 

H 

l,2tl'^E»0l 

2.070lEf0l 

2.5S32F*01 

A 

2.6'>376 + 03 

3.0097F+00 

3. 2S03=»00 

A 

2.9420Cf00 

3.4696-E»-00 

3.744lPf00 

S 

1. 20*1^+00 

l.??37P+00 

l.2562C*30 

S 

1.2705E+0G 

l.SObQC^OO 

1 ,3468Ff30 

7 

* I.OOIOE*^0 

U0235F>00 

l,0S60c^00 

1 

1.0262E+00 

1. 1019E*C0 

1. 1579F4-00 

GAMP 


fi.4?93E-01 

0.5139F-OI 

GAMF 

8.5536F“0t 

8.4842E-01 

8.5319E-31 

U 

5.0364E*00 

l. 7007£*'00 


U 

6.«077F+nO 

1.7145E+0C 

1. 5833F4-00 


S*'FCIES MriLE FP^CTtO^^S SPECIES PCLE FP4CTI0^S 

F- ‘■.FFTl'-U 1.119PE-10 F- 2.<)626'-12 '..8U3F-09 1.309PE-08 
M S.TSPSP-OS P.5053P-02 1.06125-01 u S. 1129^-0? I.9P87F-01 2.7270P-01 
9* 1.7532E-I6 9.5221F-12 1.5665'-10 H> 2,!60"-12 l.'914E-09 1 .1279E-08 
93 9.96P4E-01 9.5915P-01 8.9389E-01 H2 9.4897E-01 3.1'13F-0l 7.2T30E-01 
H- • 5.3'70F-',9 1 . 1250F-13 7.6610E-12 H- 3.15n7'’-lP 9.6526E-11 1.0196F-39 
H»* P.1270F-17 1.1376F-12 9.U98‘=-ll H2* l,. 3365'-13 3.6994F-10 2. 8396E-09 


PI » 

1.00f*04 N/SO-M, 

. USl * 9.00E+03 M/sec 

XH2 » 

1.00 

XHP s 0.00 



«CVING SMOCK 

standing SHOCK 

REFLECTFO shock 

P 

, S.4103F+01 

2.‘2«or+02 

4.2731F+02 

T 

0.8O43EfOO 

l.l637F*oi 

1.2991F+01 

RHH 

6.3114E*00 

2. l3«lFtOl 

2.98(6^+01 

H 

1.0367E*01 

1.6582F+01 

2.O023F+OI 

A 

2.7973^+03 

3.232QF+33 

3.4064F+O3 

S '■ . 

1.2376F+00 

1. 7643F+00 

1.3004F+00 

Z 

1.0096F+00 

1.3566F+03 

1.1313F+03 

GAME 

8.800SF-01 

P, 5010F-01 

3.4956E-01 

U 

•5,7KP9C'».0D 

1 .F937P+00 

1.5441E+00 


SPFCIFS HOLE fpsCTIOnS 


E- 

7.14‘53‘*-I6 

I.P418E-10 

2.0529=-09 

H 

1.9010'^-02 

1.0707E-01 

l.8397F-oi 

H + 

A-.0332C-14 

1 ,3A70p-io 

1.7327C-0O 

M2 

9. 8399C-01 

8.9293F-01 

8.1603C-01 

H- 

4.2326F-16 

8159F-12 

1. 1959=-10 

H2 + 

1. 1 F44C-1 4 

3.323TC-11 

4.3977F-10 


PI « 

l.OOE+04 N/SO-M. 

. USl > i.ioF+04 M/sec 

XH2 • 

1.00 

XHF > 0.00 



MOVING SMQCK 

standing shock 

REFLECTED SHOCK 

P 

B.5957'^+01 

5. 1 169F +02 

7. 75lOe+02 

T 

1.0743F+3I 

1 .4045E+3 1 

l.539lF*3i 

RMO 

7.61 22F+00 

3. 14B2P+CI 

4.1U0F + 01 

H 

l.^I04E+0l 

2.®300E+0l 

3. C847F+01 

A 

3.037ir+00 

3.7212‘:>00 

4.0270E+00 

S 

1.3045C+00 

1.3F17E+00 

1 .3957^+00 

7 

1.051 O^+OO 

1. 1572P + 30 

1 .2250E+03 

GAME 

8.4403F-01 

0.5196F-OI 

8.6013E-01 

U 

7.2654E+00 

1.7591E+30 

1 .6477F+30 


SPFCIFS HOLE FB4CTICNS 


e- 

3. 7388^-11 

1.1332E-08 

6.1151E-08 

M 

9.7071F-0'* 

2.71 7ir-01 

3.6738E-01 

M*. 

3.2879C-1 1 

9.fl023'^-09 

5.3759E-08 

M2 

9.0293'=-'3l 

7.2829E-01 

6.3262E-01 

H- 

= 3 

8.117RP-10 

K.956''=-09 

H 2 * 

5. 1553^-12 

2.3414E-09 

1.3340c_ob 
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TABLE I.- Continued 


Pj -lOkN/m^ 


PI * 

N/so-M, 

USl « 1.20E^04 M/bEC 

PI « l.OOEf^OV N/SG>-n, 

USl » l.40E«0% H/SEC 

XH2 « 

1.00 

XHE « 0.00 

XH2 « l.OO 

XiE « 0.00 



MOVING SHOCK 

STANDING SHOCK 

reflecteo shock 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

1.0338E402 

6.816‘iE«02 

UOU^£«Oi 

P 

i.A282E«02 

L.103LE«03 

L.6032E+Q3 

T 

1.1S13E«01 

l.S188E«>Ql 

I.66L8£«0l 

T 

L.2a69£«^0l 

U r48aE40l 

l.9Z77£«0L 

RHG 

d.294VE«^00 

3.6742E«01 

4.67S3E401 

RHO 

9.5479E«^00 

4.5974E»0L 

5.62C9E«^01 

H 

1.7833E«-0L 

3.0373E«-01 

3.6745E«01 

H 

2.3993E*01 

4. 1822Ef01 

5.02S3E«>01 

A 

i.2354E«00 

3.9907E*-00 

4. J3 72E«^G0 

A 

3.546$E^00 

4.5888E400 

5.0560E«>00 

S 

1. J399E*‘00 

I.3986E»0Q 

1.4469E^U0 

S 

i.4153E«^00 

l.496dEf00 

i.S542E403 

1 

l.0a26E«0Q 

l.22L5E«^00 

1.3G17£»00 

1 

I.1624E«00 

1.3720E«^00 

1.4796E«>00 

GAME 

B.3987E-0L 

8.5846E-0L 

a.6960£-0i 

CAME 

8.4086E-01 

8.7760E-01 

8.9626E-01 

U 

e.0262E«-00 

1. ai34E»00 

1.7292E«‘00 

U 

9.5302E400 

U98LSE*-00 

I.9496E>00 


SPECIES hole fractions SPECIES MOLE FRACTIONS 


E- 

2.3478E-10 

5.073lE-0a 

2.3144E-CI 

E- 

3.4482E-09 

, S.S667E-07 

2.276SE-06 

H 

U5256E-0V 

3.6283E-01 

4.63S4E-01 

H 

2. 7937E-01 

S.4231E-01 

b.4829E*Dl 

H> 

2.0832£*10 

4d96E~'0a 

2. 0769£>07 


3.U78E-09 

S.088SE-07 

2. 126IE>06 

H2 

8.4744E-01 

P.3737E-01 

S.3646E'0i 

H2 

7.2063E-01 

4. S769E-01 

3.5170B-01 

H- 

4.93ISE-12 

4. 5473E-09 

2.6649E-08 

H- 

1.0898E-10 

6.5983E*08 

3. 1500E*07 

H2* 

3.13a9E-li 

l.OijdZE'-Oa 

5.C399£'08 

H2» 

4.3502E-10 

1.1381E-07 

4.6541B-07 


PI » 

I.OOE404 N/Sg-M, 

USl « U30E«-04 M/SEC 

PI • UOOE4C4 N/SG-H* 

USl 

• l.>0E«>04 K/SEC 

XH2 « 

1.00 

XHE > 0.00 

XH2 « 1*00 

XHE 

« 0.00 



MOVING SHOCK 

stanjing shock 

REFLECTED SHOCK 


MOVING SHOCK 

standing SHOCK 

REFLECTED SHOCK 

P 

1.2233E>02 

8.7904E*02 

l.2672£*^03 

P 

1.6482E«^02 

1.3P10E403 

i.959lE*^03 

T 

1.2213E4-01 

1.632$E«-0l 

1.7898E«’0l 

T 

1.3497E+01 

1.8705E401 

2.0B23E«>01 

RHO 

6.9442E*^O0 

4. 1634E»0l 

5. 1888E^01 

RHO 

I.0095Et01 

4.9586E^0l 

5.9562E«>01 

H 

2.Q79SE^Cl 

3.S861E40L 

4.3203E4-01 

H 

2.7425E401 

4.8184E«^0L 

5.7934E401 

A 

3.38eiE«00 

4.2/86E«^00 

4.8 775E4-00 

A 

3.71lbE«^00 

4.92S2E»00 

S.4657EHOO 

S 

1.3769E400 

1.4470E»00 

1 .4998E>0>> 

S 

1.4552E+00 

l.5475E»00 

l.6098E4>00 

1 

i.U99E^00 

l.2933E«00 

1. iEAdE+CO 

2 

1.2O96E«0U 

1.4S66EtOO 

1.579CE4'00 

GAME 

8.3932E-01 

8.6706E-01 

«.8l47E-0l 

GAME 

8.4377E-CI 

8.9032E-01 

9.1S23E-01 

U 

8.7804E400 

l.8881Et00 

1.8291E»03 

U 

1 .0274E^01 

2.0942E»00 

2.0993E«^00 


SPECIES MOLE FRACTIONS SPECIES MOLE FRACTICNS 


e- 

1.0237E-09 

I.O056E-07 

7. 57836-07 

E- 

9,74286-09 

1.3491E-06 

6.S837E-06 

H 

2. 1409E-01 

4.:>360E>0I 

5.57826-01 

H 

3.4660E-01 

6.2693E-01 

7.3336E-01 

H* 

9. 1772E-10 

1.6202E-07 

6.94056-07 

H* 

8.8895E-09 

1.4411E-06 

6.2615E-06 

H2 

7.8591E-01 

5.4640E-01 

4.4218E-01 

H2 

6. 5340E-UI 

3. 7307C-01 

2.6663E-01 

H- 

2.6741E-11 

. 1.9031E-08 

9.7970E-08 

H- 

3.4453E-10 

1.9731E-07 

9.2837E-07 

H2» 

1.3269E-10 

3 .7622E~0e 

1.617SE-07 

H2* 

1. 19796-09 

3.0535E-07 

1.25056-06 
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TABLE I.- Continued 


Pj • 10 kN/ 


PI • 

I.C0E4-C4 N/SQ-M* 

USi » U60£«-04 H/SEC 

PI - 1.S0E4-04 N/SU-M, 

USi s l.tt0E«^04 M/SEC 

XH2 * 

l.OO 

XHE a 0.00 

XH2 s L.OO 

XHE » 0.00 



MOVING SHOCK 

STANDING SHOCK 

REPL6CTE0 SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

i.aa3^F>02 

l.6i99E«>0i 

2.3S4iE»03 

P 

2.3977E4C2 

2. 19B2E403 

3.2693E403 

T 

i.4112C^01 

2.0020E+01 

2«26S2E«‘01 

T 

1.5341E4U1 

2.32056401 

2.8343E401 

RHO 

i.0SaLE«^01 

3.2J43E>01 

6.1 773E»Ol 

RHO 

1. 1349E401 

5.4/726401 

6.14U0E401 

H 

3.L093E*0L 

5.4967E»01 

6.6276E«>0i 

H 

3.9131E401 

6.97086401 

8. 5527E+01 

A 

3.8844E«^00 

3.2950E«-00 

5.988064-00 

A 

4.2577E400 

6.18166400 

7.42336400 

S 

L.4963E«00 

L. 5987E«>00 

1«6660E>00 

S 

i.5819E400 

1.70086400 

1. 77846400 

1 • 

L«26LiE»G0 

L .S439E»00 

1.68236400 

2 

1.3771E4C0 

1.72966400 

1.87866400 

GAME 

8.4768E-01 

9.0592E-OL 

9.40926-01 

GAME 

8.58126-01 

9.52126-01 

1.03496400 

U 

specie's 

i.lOlSE+01 

2.2^92E»00 

2.27636400 

U 

1.2479E401 

2.58836400 

2.62C9E400 




jPCC IC j 




E- , 

2.45i7E>08 

.0862E-06 

1.92906-05 

6- 

1.2270E-07 

2.75046-05* 

2.36556-04 

H 

A.L<>39E-0L 

7.06226-01 

8.11126-01 

H 

S.4764E-01 

8.43566-01 

S.3*65E-l)X 

H* 

2.2S62E*08 

i. 66516-06 

1.864o6-05 

H4 

1.14846-07 

2.08336-05 

2.33966-04 

H2 

3«d56Le-0i 

.2.93776-01 

1.88836-01 

H2 

4.52366-01 

1.563BE-01 

6. 48286-02 

H- , 

9.64966-10 

5.35386-07 

2.61726-06 

H- 

5.58926-09- 

3.31846-06 

2.26706-05 

H2* 

2.9201E-09 

7.56516-07 

3.26116-06 

H24 

1. 34476-08 

4. 06956-06 

2.52636-05 


PI « 

i:OOE404 N/50-M< 

1 USI « 1.7UE404 M/SEC 

PI • 

1.006404 N/SO-Mi 

> USI • 1.90E404 

P/SEC 

XH2 » 

1.00 

XHE « 0.00 


XH2 * 

1.00 

XHE » 0.00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHUCK 


MOViNb SHOCK 

STANDING SHOCK REFLECTED SHOCK 

P 

2.13326402 

1.9043E403 

2.7893E403 

P 

2.6765E402 

2.4932E403 

3.8044E403 

T 

1.4723E401 

2. 146 7E401 

2.4SS8E401 

T 

1 .59766401 

2.5334E401 

3.3432E401 

RHO 

1.0999F401 

5.4L10E401 

6.2493E401 

RHO 

1. 1630E401 

5.4192E40L 

5.8484E401 

H 

3.49956401 

6.2147E401 

7. 5408E401 

H 

4.3501E401 

7.761 7E40L 

9.6S986401 

A 

4.066LE400 

5. 7077E400 

O.6C9CE403 

A 

4.4611E400 

b. 7<>S4e»aO 

8 .4163E400 

S 

1.53066400 

1.65006400 

1. 7224E400 

S 

1.6261E400 

1.7S02E400 

U8331E400 

2, 

L.3172E400 

1 .03786400 

i. 78S5E400 

1 

1 .4405E400 

1.8160F400 

1.9458E400 

GAME 

8.524OE-01 

9.2571E-01 

9.7€oOF-Ol 

GAME 

8.6475E-01 

9. 8901E-01 

1. 0889E400 

U 

1.1750E401 

2.3910E400 

2.5C72E400 

U 

1.3203E401 

2.8356E400 

3.2728E4U0 









• V 







6- 

5.6O12E-08 

1.05286-05 

o. 1662E-05 

6- 

2. 5423E-07 

7.O904E-05 

1. 1246E-03 

H 

4.81686-01 

7. 78856-01 

0.79666-01 

H 

6. 1162E-01 

8.9645E-C1 

9.6869E-01 

H4 

5.25-*4E-J6 

1. 01096-05 

6.C413E-0S 

H4 

2.399LE-07 

7.5596E-05 

1.11676-03 

H2 

5. 1832E-01 

2.21126-01 

1 .20206-01 

H2 

3. 8838E-01 

1.0138E-01 

2.89126-02 

H- 

2.4221E-09 

1.35676-06 

7. 44916-06 

H- 

1.2097E-08 

8.078SE-06 

7.3580E-05 

H24 

6.4905E-09 

1. 77576-06 

8 .69786-06 

H24 

2. 6416E-08 

9.3869E-06 

8.1>*83E-0S 


« 
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TABLE I. - Continued 


Pj -lOkN/m^ 


PI * 

1.00F*0^ 

. USl » 2.C0F^04 M/SEC 

PI = 

l.0OF^04 N/SO'H, 

USl » 2.20Ff04 H/SEC 

XH2 * 

UQO 

XHC s Q,00 


<H? a 

1.30 

XHF a 0.00 



MOVING SHOCK 

STANHING SWK 

RFFLFCTen SK1CK 


Mf>Vl»lG SMOrK 

STANOtNG SHOCK 

reflected shock 

j> 

2.<)fq5F+02 

7..77«6€*03 

A.37AQE*03 

D 

3.«961F*02 

3.2704E»03 

5,4692F»03 

T 

U66<»2F*^01 

2 . 8 m E «0 1 

3«9707F^0t 

T 

I.8143E*01 

3.62D2F»0l 

«.064aF»01 

oun 

1. 1839F»0| 

5.22*OF»Ol 

5*S445F*01 


l.2025F«-0l 

4.5927F»01 

5.3099Ff0l 

•1 

^.B105P*01 

a.5Bl3F*Ol 

l«0943F»02 

M 

S.B313F+DI 

l.029bF*02 

\ .3448P02 

& 

<^,67B<^F♦03 

7.4270F*00 

9.iq32F»00 

\ 

f .I707F+00 

e.ezftSF^oo 

I.OOOIF^OI 


l«6710F*00 

1. 7O7AF^00 

l.flfl23F^00 

S 

1.742lFf00 

I.B916F*00 

1 .9620E«^00 

; 

l.F073F»00 

t. flp9?F403 

1.9823C03 

z 

l.4483'»O0 

l.9724E*^00 

2.0336F«00 

“jaME' 

B.7?6GF^01 

Un38^F400 

1.0713F^00 

GAME 

8.9404E-01 

l.0915Ff00 

9.7105F-01 

'j 

l.392lFvoi 

3,lt29?»0O 

3*7746«^00 

»} 

\.5>>SC01 

4.00ft9P»00 

4.4352F^00 


r- 

S.USO'^-O'* 

2.3f 70F-04 

4.60926-03 


2. 3549e-36 

2.4«33E-03 

2.2887B-02 

M 

4, 7338c.ni 

9,40486-01 

9.7708F-01 

H 

7.8666F-01 

9.7856E-01 

9.4843E-01 

H» 

4.86S6C.07 

-2*393‘'F-04 

4,«762F-03 

H4 

1.9839P-06 

2.4396C-03 

2.238ftF-32 

M? 

1. >692^-31'' 

8.0838F-32 

1.3337C-0? 

M? 

2.1134F-01 

1.63155-02 

5.3014F-03 

H- 

?.4«l7lC-;3fl 

1.99296-05 

1.9675F-04 

M- 

9. 8995** -OB 

uo'^itf-oa 

5.4540E-04 

H2^ 

4.9904F.OR 

• 2.2?fnc-05 

2.29746-04 

H24 

l.6809e-07 

1.2088E-04 

7,4428F'04' 


01 « 1 

l,00F*04 N/SO-M> 

. USl » 2.!0F*O4 

M/SFC 

PI • 

l.00**04 N/SO-H, 

> USl s 2.305*04 M/S6C 

X«2 ■ 1 

l.OO 

XUO « 0.00 


KM2 • 

1.00 

XHF » 0.00 

. . ' 


MOVING S^nCK 

standing SHOCK HEFIFCTFO SHOCK 


HOVIKG S^OCK 

S^AKHlNG SHOCK 

PFFLECTEn SHOCK 

p 

3. 2762F43? 

3,3393f*‘53 

4 .93riF*33 

9 

3.92P4E*02 

1. *91 IC*03 

*.9621F*03 

T 

l.73«4c+0l 

3. 1793F*QI 

4.5733^*01 

T 

l,o(343*fr3l 

4.0764**01 

5.47800*01 

Q»^n 

1, 

4.923‘'c#.oi 

5.3743F*01 

QMn 

!.lo87‘:*31 

4. 3001**01 

8.2799**0l 

M 

*.2942c>0l 

9. 42ASC»,oi 

1 .2203^*07 

M 

t.33O7c+0l 

1. 1104**02 

l.4697F*02 

4 

4.913?f fOO 

8, 1823F *00 

9.6*68^*00 

\ 

5.4634**33 

9.?60ic*o0 

1 .0308**31 

S 

l.TlG'tfvOO 

1.3414C»03 

1 .<»246*' *00 

9 

l.8078F*0t/ 

1.91R6O+00 

l.9970F*00 

z 

l.5769F»oo 

1.9412F*00 

2.0079F*00 

1 

l.7209**00 

l.99>3**^00 

2.3613F*93 

GAHF 

8.8'»13C-0I 

1 ,0845e+o0 

1 .0158F*03 

GA*F 

9.0994F-01 

1.0*75E*00 

9.4l00*-0l 

(1 

1.443?E»0l 

3,«60'=*0C 

4.1002**00 

'I 

1.6027F»oi 

4.45****00 

, 4.7049E*00 


SP*CI*S 



. MP^r F« ACTIONS — 


SP*Cf*S 


• MDic poaCTIONS — 


p. 

l.o222*-r6 

’.R72l*-04 

1.21C9T-02 

c - 

4,26^7*-34 

21026-03 

3.4794P-02 

4 


«.6733*-31 

9.6736*-31 

H 

8. 3780r-0l 

9.777l*-Cl 

9.2*00F-0l 

H» 

o.80>4*-07 

7. 821 «*-C4 

l.20UE-0r 

H* 

4. l546*-04 

4.17427-03 

3.4471F-02, 

H7 

?.6842*-31 

a.OOORF-O’ 

7,Afl5Te-o3 

•*» 

I,6?l9'*-)l 

9.4779E-33 

4.0137E-33 

H- 

• . 0 11 «* - 0 e 

4. 871 2F-0* 

3,7O42*-04 

H- 

l.06^1*-r7 

1.9646E-04 

6.9990E-04 

M7* 

9.2128F-08 

*."'776*-0* 

4.49«9E-04 

H2* 

3.0843*-0T 

7.3242E-34 

1.3221P-33 
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TABLE I.- Continued 


Dj • 10 kN/m^ 


PI « 

l.OOP + 04 N/SO-M. 

USl = 2.40F+04 H/SPC 

PI = 

1. 00F*04 N/SO-^* . 

USl » 

2.60E*04 M/SEC 

XH2 = 

1.00 

XWP = O.OG 

XH? 5 

1 .00 

XHP = 

0.00 



MlJVlNG S'^P'CK 

standing shock 

PFrifCTEO SHOCK 


MOVING SHO^k 

STANDING SHOCK 

REFLECTEO SHOCK 

0 

4. 2719P+ 32 

3.7134E+J3 

6.3946P»33 

P 

6.P014P+02 

4,0452P«-03 

6.947KE+0? 

T 

2.01?3E+ni 

4. 'OPIE^OI 

5. 0319P*O1 

T 

2.337SF+01 

S.2234PfOl 

6.4090F+01 

pun 

l.l343c^01 

A,09*‘'»P+0l 

5.244ftP*0l 

RHO 

1. M13F»31 

3. 7654F»Cl 

p.0368E»01 

H 

883?p»01 

1.2I32P*02 

1 .PP47P*02 

H 

8.053lE»-0l 

1.4117F»02 

l,8447F«-02 

A 

5.79fi*^Cf00 

9.pn4ir*oo 

l.0PO5P*-01 

A 

6.7540P^33 

I.DIOIFO 1 

1.1117P^3I 

S 

],R5^3P+33 

1.9534P*30 

2.3339E*33 

S 

1 .9398F4-0C 

2.0207F4^0C 

2.0981^4-00 

T 

1.792SF+03 

2.0120F+00 

2.0906FI-00 

z 

l.917'^r*30 

2.0S67F4-00 

2. 1522^+03 

GAME 

9. 3’1‘p-Ol 

1.3134P»03 

9.2062P-D1 

GAMF 

l.ni7<'F*00 

9.A973F-01 

8.9606F-01 

II 

l.670*-p*0l 

4. R2^7P*OC 

4. 8690F+00 

U 

l.7Pft9P*-01 

S.2977F^00 

5.0966F400 


^o^CTCS MOL^ FPACTIONS SPCCt?S MOLf FPACTirNS 

F- p. 41A6'-06 1«25S2P-02 4.7306^-02 E- 3.l62‘'e-02 7.4545E-02 

H S.34?4c- 01 '5.68l0‘^-0l 8.9154C-01 M «.«639P-01 9.3240E-01 8.46B0E-01 

H* ®.2333«-OA 1.2475E-0? 4.73E3F-02 H* 6.64’flP-O^ 3.1421E-C2 7,3«52E-02 

*^2 l.l^74F-0l i‘.lfi‘?3F-03 3.l94‘^F-03 H? 4.2976C-D2 3.3431E-03 2.1508E-03 

H- ^.9Q36^-37 3.332*F-04 fl«2*i4<)E-04 H- ?. 0142^-06 5.0445E-C4 9.7876E-04 

S. 3040^-07 3.8029K-C4 U279Tr—03 H2» 2.'04PE-06 7,0P1 ‘^f-04 1.6718C-33 


PI * 

l.OOF+04 N/SO-M, 

► itSl s 2.50^+04 M/SEC 

XH2 » 

1.00 

Xuc > 0.00 



MOVING S^^OCK 

standing St^OCK 

REFLECTEO SMOCK 

P 

4.6241f*o? 

3.9047F+03 

6.*'373P403 

T 

2.1S33P4-31 

4. 8882P401 

6, 1386P431 

PHO 

1.1563E+0: 

3, 9290E4-01 

5. 1751P401 

H 

7.45*’6P401 

1.3U3C+02 

1.7230P4-37 

A 

6. 21RIP+00 

9. 8919P + O0 

1.0863F401 

S 

1.8973P403 

l.9R7ic,.Qo 

2.0642F+00 

Z 


2.033K400 

2. 1208P400 

GAMF 

9.6P91F-01 

9.7663F-01 

9.0638P-01 

U 

1. 7363P+31 

5.3993F4-30 

4.9921E403 


SP^CIFS POLE pfACTIONS 


F- 

7.3129P-3S 

2.1231E-07 

6.1063P-02 

H 

9.2467E-01 

9. S230F-01 

9. 7343P-01 

H 4 - 

2. 2833r-0R 

2.IC95E-0^ 

6.04B2E-02 

H 2 

7,^2a2F-0? 

*.A-2l7P-03 

2.6115P-03 

H- 

8. K76op-0‘^ 

4.10S1P-06 

9.l38''P-04 

H 2 * 

1 . l*=33F-n* 

'■. 4 ‘= 87 F-C 4 

1 .4994P-03 


PI » l.00P*04 N/SO-M. USl « 2.70F604 N/SEC 
XH2 « l.OO XMF * O.OC 


MOVING S^^PCK STANDING SHOCK PFFlECTEO SHOCK 
P 5.3-^93F«-0’ 4.U33F+03 6.9957P4-33 

T 2.598PP+01 5.5137E401 6.6443F+01 

PW'I 1.04QIF«-01 3.«B1RE4-01 4.8190P4.OI 

H R.*.fc79P*0l I.K133P + 02 1.9673E + 02 

A 7.4164F^00 l.0337Cf01 1.13?7F»01 

S l.9796Pf30 2.0543F*00 2.1328=»00 

I 1.9537C + 0C 2.0826P + 00 2.l845P*-00 

GAMF 1.0807P+03 9.3354E-01 8.3864E-31 

H l.B'EPP + Ol ',42<^8F4-nc 5.1582P+00 


SPECIES Mn^c fractions 

P- 2.3040r-04 4.3136P-02 8.3019E-0? 

H P.'^a’OP-Ol 9.0996^-31 8.2018P-DI 

2.2977P-04 4.2R63F-02 8.7237F-02 

H? 2,l331=-0? 2.6122E-03 1.7726P-03 

H- ^.l = 39P-0^ '^.77lOE-0^ U0047E-03 

H2+ ^.9B32P-06 R.®032P-04 1.7855P-03 
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TABLE I. - Continued 


Pj • 10 kN/m^ 


PI a l.COf»OA N/SO-»'. 

(jsi « 2.eas * 0 ^ M/SEC 

PI * 1 

i.ooe^o^ N/so-M, 

USl 

* 3.00E^04 M/SEC 

XW2 s i.OO 

XME = 0.33 

XM2 = 1 

l.OO 

XHE 

» 0.00 



MnvtsG s^ncK 

STANDING SHnCK 

PEFLECTFO SHOCK 


NOV I NO SHOCK 

STANDING SHOCK 

reflected SHOCK 

p 

f .70l2f*0? 

A.139AE»03 

6.9«10F*03 

p 

6.458AE*02 

4.2782E*03 

7.0050F*03 

T 

2.9-i^2F*0l 

5.7715F*0l 

6.85596*01 

T 

3.6*716*01 

6. 2367E*01 

7.26266*01 

tlHO 

9.8081E400 

3.39R1E*01 

9.57UF*0l 

9H0 

8,S0A4F*00 

3.15946*01 

4.2169F*01 


9.302fcE»01 

1.6182F+02 

2.0896F*02 

M 

l.Of 37F*02 

l.8377P*02 

2.3440F*O2 

A 

fl.050364-00 

1. 05676*01 

1.15896*01 

A 

8.7914P*00 

1.10296*01 

1.2061*«-01 

«; 

2.0l59Cf03 

2.03<»OF*00 

2.1S’9F*00 

5 

2.0788**30 

2.1541F*00 

2.23536*00 

?. 

1.9817c»00 

2. U05F*00 

2.21796*00 

7. 

2.00586*00 

2.1712**00 

2.28736*00 

r.AME 

l.llAPC^OO 

o.U*>lE-Ol 

8.83216-01 

GAHF 

1.05366*00 

8.9R24*-0l 

8.7569P-01 

u 

l.9122F*01 

5.50876*00 

5.2148F*00 

U 

2.0221**01 

5.62776*00 

5.3275F+00 


SPFCIFS 

F. 

8.27515-04 

• mqlf Fractions 

*.54546-02 

1.0154F-01 

SPFCIES 

6- 

6.0307E-0? 

MOLE FRACTIONS 
8. 1450F-02 

1.28596-01 

H 

9.8825P-01 

8.8574F-01 

7.93446-01 

H 

9. 84765-01 

8.3426B-01 

7.39816-01 

H* 

0.263JS-04 

5.5U56-0? 

1.3373F-01 

H* 

6.02385-03 

8.09806-02 

1. 27636-01 

H2 

l.0069*-02 

2.08686-03 

U4627P-03 

M2 

3,08l6*-03 

1 .42496-03 

1.02496-03 

H- 

1.2947*-3* 

f .3048F-04 

1.33696-03 

V(. 

5.0487C-35 

7. 07196-04 

9.91456-34 

H2* 

1. 46735-05 

9. 70316- C4 

1.8541F-03 

H2* 

5.73ft0'*-05 

1. 17766-03 

1.9520F-03 


PI = 

1,00F*04 N/SO-M, 

. USl » 2.906*04 M/SEC 

XH? a 

1.00 

XH* » 0,00 



MCVING S‘JOfK 

stanoing shock 

reflected shock 

O 

4.07026*02 

4, 17836*03 

6. 9243**03 

T 

3.3005**01 

4.0080**01 

7.0569**0l 

RHO 

9.2207Ff 00 

3.2497**Cl 

4.3*71**01 

i>< 

P.9*'^96*01 

1.72526*02 

2.2138**02 

A 

8.4999CV33 

l.3795*»0l 

1.1820**01 

S 

2.0488**00 

2. 1223**00 

2.202l**0C 

1 

l.9O46**00 

2.14016*00 

2.2520F*03 

OA**C 

1.0874E* 09 

9.06246-01 

8.7907E-01 

■ 1 

I.965OF*01 

5.56'^26*00 

5.26836*00 


SPFCI<^S "’DU: ‘■RACTICNS 


p. 

2.5225*-0-> 

4.82*l*-02 

l,l«026-0l 

H 

9.897l*-0l 

8. 60456-01 

7.66746-01 

M* 

2.51<34*-03 

6.7547**02 

1. 1412E-01 

H? 

5. 1 885C-03 

1 .73546-33 

1.21746-38 

H- 

2.80O5F-08 

6.71266-04 

9,09106-04 

4^* 

3. 124BF-0* 

I .0754F-0? 

1.9322*-03 


PI • 

l.00**04 N/SO-M, 

USl 

« 3.206*04 M/SEC 

KM2 • 

1.00 

XHC 

• 0.00 



MOVING SHOCK 

STANDING SMOCK 

REFL6CT60 SHOCK 

0 

7,30246*02 

4.67916*03 

7.5087**03 

T 

4.26956*01 

6.69236*01 

7.73366*31 

RHO 

e.4034E*0n 

3. 124*6*01 

4. 12776*01 

M 

1.2074E*02 

2.00246*02 

2.6320**02 

A 

9.21386*00 

l,V822*vOl 

1.25846*01 

S 

2.13346*00 

2.21476*00 

2.29896*00 

2 

2.0354** 33 

2.23776*00 

2.36146*00 

GAMF 

9.76906-01 

8.86566-01 

8.70576-01 

U 

2. 14396*01 

5.76146*03 

5.4729F*03 


?PrCI'S MOLF TOUCTICNS 


6- 

1.90586-3? 

1.00476-01 

1.55856-31 

H 

9.6014F-01 

7. B0C86-01 

6.8559*-01 

M» 

1 ,9035*-0? 

1 ,O0O5*-Ol 

1.54776-01 

»Z 

1. 5302*-03 

1. 0436P-03 

7.44526-04 

M- 

1.06506-04 

7.71036-04 

9,7809*-04 

H2* 

\.2979*-34 

1.38576-03 

2.3645F-33 
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TABLE L- Continued 


Pj • lOkN/m 


PI » 1. N/SO-M , 

. USl = 3.4DF*04 

M/SPC 

PI = 1. 

,O0F*04 N/SO-H, 

. USl e 3.80E* 

04 M/SFC 

XH2 = l.CO 

XMT = 0.00 


X«2 s 1. 

.00 

XHC * 0.00 


MnvlN''i SHOCK 

standing shock RGFLFCTeO SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFCFCTEn SHOCK 

p fl.2V?4P*a5 

5.?88<.‘:*33 

8.3Pl*=»03 

o 

1.0318F+03 

6. B968F*03 

1.06666*04 

T 4.75P.0P+01 

7. lK036frOl 

8. l822PfOl 

T 

5.S308Pf01 

8.0804E40L 

9.255lF*0l 

RHO 

3.2034F+01 

4.1841FOI 

RHO 

8. 5564P*00 

3.4700P401 

4.4303F*01 

M 1.3615E40? 

2. 3521F4C2 

2.9511F+02 

H 

1.6994F*02 

2.9540F402 

3.6749P*02 

A q.M'2F*00 

1.2044F+01 

1 .3159F + 01 

A 

1.D4P7E* 31 

1. 3156E401 

t.4478E*0t 

S 2.1P42F»00 

2.2730F*00 

2.3608F*00 

S 

2.2813F*00 

2.3874E*CC 

2.4836F*00 

' ?.07f1^*00 

2.-^038E*-00 

2.43<1AF«-00 

7 

2. 1 904F4-00 

2.4596P*00 

2.6062F*00 

GAMP 9.3564r-0l 

fl.7873F“Ol 

e.^7P«F-0l 

GAHP 

9.01S‘^F-01 

8. 7084F-01 

8.6907E-01 

'I 2.2754r*01 

5. 90P3C+00 

5.6483F»00 

U 

2.SS21F*Ol 

6.3090F*00 

6. 1038P*00 

-rrcir- 







F- 3.7<3505-‘)2 

U36UF-01 

U828SF-0I 

F* 

P.3660P-02 

U8919P-01 

2.35056-01 

H o,2?79F-:1 

7.253SC-0I 

6.3185P-01 

H 

8. 3183=-0l 

6. 19'05-01 

F. 27946-01 

H*- 3, 7O00P-n‘» 

l.353?f;-0l 

1.8164E-&1 

Hfr 

8.3S37P-02 

1.8815F-01 

2.3371P-01 

H2 9.80‘^0P-04 

7.9061F-04 

'.4523P-04 

M2 

5.438DP-34 

4.58836-04 

2.74516-04 

H- l.ASOSP-OA 

fl. l79fl£-04 

9.S338P-04 

u. 

?.54l7=-04 

9.34846-04 

8.3750F-04 

H2»* ?.l3*3‘*-04 

1 ,e946«-03 

2.161AP-03 

HP* 

3. 774l=-34 

1.8668P-03 

2.1B07F-03 


PI * 

1.00P*04 S/SO-M. 

USl 

« 3.60P*04 H/SfC 

PI • 

1.00F*04 N/SO-M. 

USl 

« 4.006*04 M/SEC 

XM2 * 

1.00 

XHF 

« 0.00 

XH2 • 

l.OO 

X“P 

> 0.00 



MOVING SMO^K 

ST.ANniNC SHOCK 

PPPLECTEO SMOCK 


MOVING SHOCK 

STANDING SHOCK 

reflected shock 

p 

9.241 ir*o’ 

4.04l<>f ♦OB 

<J,42S2'*03 

P 

1. UtBSP^O"* 

7.8643P*03 

1.2112F*04 

T 

5. 1694P» 31 

7.<‘ 1226*01 

8.f980F*0l 

T 

5,85P6F*01 

8. 5676P*0l 

9. 8698F*0l 

RW1 

8.41066*00 

3.3?0-'c*oi 

4.299flF*0l 

RMH 

9. 73576*00 

3.6l57F*0l 

4.55326*31 

H 

1. 5‘»S5P* 32 

?.641(>P*32 

3.29P7P*02 

M 

1.89306*02 

3.?B4«F*02 

4.C785P*02 

A 

1.00216*01 

l.259SP*0l 

1. 3788F*0l 

A 

I .083lF*0l 

1.3759f'*01 

l.5253P*0l 

S 

2.2331^*00 

2.3303P*00 

2.4723*-*00 

S 

2. 3290P*03 

2, A444F*00 

2.54P2P*00 

7 

?.12'4P*00 

2.3830*^*00 

2.5212P*00 

1 

2.23P5F*00 

2.5386P*00 

2.6951F*00 

GAmf 

9.1394C-01 

e.73'9=-Ol 

e.649ic-01 

came 

R.940>P-0I 

8.7040P-01 

8.7462F-01 

U 

2.4123»'*0l 

6.08)3=*J0 

f .862ic»00 

'1 

2,60376*01 

6.5169E*00 

6.39476*00 


SOECIPS 



• mole PoACTICNS 



S*>FCIPS 


- M0L6 PRAfTIONS — 


c. 

6. 3J27»--02 

1.4308E-01 

2.0932'-0l 

F- 

1.0781P-01 

2. 1443E-01 

2.60176-01 

M 

8,7881^-01 

e.7l57F-0l 

5.79156-01 

M 

7. 8389F-01 

5.6O70F-31 

4.T797F-0I 

H* 

5.0942P-3? 

1. 6216^-31 

2.38026-01 

H* 

1.0754^-01 

2. I33l'-0l 

2.588«E-Ol 

H? 

7,07K2=-04 

6.0355P-C4 

3.0294P-04 

M2 

4.26S7F-34 

3 . 3038 P-O 4 

1.8302P-04 

H- 

2. I203''*04 

8.4023P-04 

9,36 76P-34 

M- 

2. 9637'“-34 

8. 04246-04 

7. *0276-04 

H?* 

2. 9778=-04 

1.7512P-C3 

2.2070F-03 

M?* 

4.493OC-04 

1.92616-03 

2.074 7P-03 
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TABLE I.- Continued 


• lOkN/m^ 


PI * : 

1 .00^*04 N/SO-'^ . 

USl * A.20P »04 M/S‘=C 

PI a 

l.00P*04 N/SO-“. 

USl « 4.60F«04 M/SEC 

XH? = 

1 .po 

XWF = 0.00 

XH2 = 

l.OO 

XHF * 0.00 



MOVING swnr< 

STANDING SHOCK 

OEELECTED SHOCK 


MOVlNff SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

o 

u?4'»oe*03 

0.flpnOF*O3 

1.36 7 IE *04 

P 

1.5263E*03 

1. 1159E*04 

1 .7246F*04 

T 

6.170^E*01 

9.0757F*0l 

1.0558^*02 

T 

6.7«71F*01 

1. 0200E*02 

l.2284E*02 

PHn 

a.Ol61F*00 

3.7A?5F»01 

A. 64446*01 

PMO 

9.270Se*-00 

3.9234P*0l 

4.6982F*0l 

H 

P.0760F+07 

3.6319F402 

4.50<55F*02 

M 

’.403SE*D2 

4. 3764c»02 

5, 4697^*02 

A 

i.i24ir*oi 

1.4A03F+01 

1.6134F*01 

A 

l.2071E*01 

1. 5872F *01 

1.03775*01 

s 

2.3773F»00 

2.?012C*00 

2 - 606 aF *00 

S 

2.47435*33 

2.61 3BE*33 

2.7299F+33 

7 

2.302RE*00 

2.F.iq7E>0C 

2.78aiF*00 

7 

2.4374F+00 

2. 7882E*00 

2. 9882F*00 

r.AMF 

B.eOPOE-Ol 

P.72«0£-0l 

8.8436E-01 

GAME 

8.P473E-01 

8.8«74f-0l 

9.2004E-01 

u 

2.R357E*01 

6. 76B2E*-00 

6.7346*=*30 

•1 

3. 1205E* 01 

7.3882E*00 

7.6629E+00 


SPFCl^S 

c« 

1.3213^-11 

- MOL^ PPACTIOMS — 
2.3PT0E-31 

2.846A>F-Oi 

S^fci^S 

f- 

1. a02 7'*-01 

. mole FPACT IONS — 
2. 04‘'3E-C1 

3.3209E-01 

H 

7.3439^-01 

5. 2085F-C1 

4.2925C-01 

H 

4.3858E-01 

4.2O62P-01 

3.3405E-OI 

H* 

1.3212^-01 

2.3754=-01 

2.0343F-31 

H* 

7Q9QC-31 

2. 8342E-01 

3.3122E-01 

H2 

3.4037F-04 

2.4449F-C4 

1. 1492F-04 

H2 

2. 1990'‘-O4 

1.13O4F-04 

3.5582F-05 


3. 0969= -04 

*^.«099F-04 

6.5309''-04 

H- 

3, 31 >3=-34 

6.3278E-04 

4.69609-34 

H2* 

*.1221^-04 

l.Ol 74e-C» 

1 .86919-03 

H2* 

4.0418E-04 

U7102E-C3 

1.3426E-03 


P ! * 1. 009* 04 N/SO-M, 

USl = 4.406 *CK* M/SEC 

P 1 - 

l.OO* *04 N/SO-H. 

USl 

» 4.80**04 M/SfC 

XH2 » 1.00 

XHE S 0,00 

XH2 » 

1.00 

XMC 

• 0.00 



MOVING S^OCK 

standing shock 

PEFL*CTE0 shock 


MOVING S^nCK 

STANHING shock 

PEFlECTED SMOCK 

o 

1. 393RP*03 

1. 0001 «'*04 

l.*383f*04 

D 

1.66579*0’ 

1.23519*04 

l,9257F*04 

T 

6.46736*01 

9.*163r».0l 

1 .13449*0? 

T 

7.0423F*3I 

1.333Q9*0? 

1.3389F+0? 

pun 

9.0979= * 30 

3. 0480= *01 

4 .7005 *01 


9.4?85T*00 

3.9423F*01 

4.650lE*0l 

w 

2.27869+02 

3.9961= *C2 

4, S72l*-*02 

H 

2.71219*0’ 

4.77iof*02 

6.0040F*02 

\ 

1. 1653=* 31 

l.5132 = *0 1 

1.71539*31 

A 

l.?499C*oi 

l.6729F*0l 

1. 97906*01 

S 

2.45«4P*0n 

2.5«79=+00 

2,64789*00 

s 

2.52375*00 

2.669’9 *00 

2,70999*00 

7 

2.36fl7c*.oo 

2.70'»8E*00 

2.38489*00 

r 

?. 5DR4E*oo 

?. 07509*00 

3.09299*J3 

game 

8.B630E-01 

3. 774 7 = -ni 

6.99049-01 

GAMF 

B,R4?OP-0l 

a,9703F-Ol 

9. 46469-01 

’1 

2.970O=*Ol 

7.0'«-»P*00 

7. 151 ir*oo 

II 

3.243’*“*01 

7. 7P?5F*03 

0.2749F*3O 


SP9Cl*S 


• MHL9 fpactigns -- 


SP9f !* S 

- • ■ 

• MTLf FPACTICNS — 


F . 

1 .'*‘'09-01 

?.4?J*9-01 

3.00479-01 

C - 

?. 3349= -31 

3 .0614F-31 

3.54429-01 

M 

6. 96D7‘ -3 1 

4, 74369-01 

3.P19R9-01 

H 

9,47199-01 

3. 86599-Cl 

2.90346-01 

H* 

1 ,56’6^ -0 1 

’.6J099-OI 

3.07339-01 

M ♦ 

7.03199-01 

3.05149-01 

3.5370F-J1 

H‘> 

2, 73£i39 -04 

1.73719-04 

6.77659-05 

A > 

1. 760*9-04 

7.23P5F-C5 

1.73379-0* 

H- 

3. 74,459-04 

f , 019P9-O4 

5.57439-04 

M- 

3,309^r_o4 

*.21099-04 

4.01579-04 

HP* 

9 .64069-04 

1.84419-03 

1 .64139-31 

H>* 

6, 31049-34 

1.52499-03 

U0416E-03 
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TABLE I.- Continued 


Pj -lOkN/m^ 


PI ■= 1. 00‘'«-34 

U«il 

= 5.03FV04 M/SEC 

91 •= 1 .OOF *^04 N/SO-M , 

USl » 

5.40E*-04 M/SEC 

XH2 = l.OO 

xwr 

= 0.00 

XH2 a 1.00 

XHC = 

0.00 



*'CVING SMorK- 

574N0ING «^MnCK 

PE<'L6CTff) <JHOrK 


HOVINT. S'^OfK 

ST A NO I NO SHOCK 

PFFLECT60 SHOCK 

p 

l.Rl34t»33 

1,3*=71''*04 

2.1442F*04 

0 

2.1174E*03 

l,599«P*04 

2.62866*04 

T 

7.32R4Ff0l 

1. 154HP*02 

1 ,4736P»0> 

T 

■^.9129F*31 

1. 3226F+02 

1 .82066»03 

PMH 

9.5691E+3C 

3.9638C+01 

4.5473P»31 

8MO 

9.7872E*00 

3. 8462E*01 

4. 2444F+01 

M 

2.9429= + n‘’ 

5. 1822F+02 

6.5865F*02 

H 

. 3.43?7P«.02 

6 ,042?F*02 

7.0917F+O2 


1.293OF+01 

1.7f9lP*0l 

2.147ic*0l 

4 

l.3871F*0l 

l.9972P*01 

2.5361^*01 

s 

2.5717f»00 

2. 7233^*00 

2. 84976*00 


2.67016*00 

2.8274^*00 

2.9635F*00 

7 , 

2.FP16FI-00 

2 .OA-49P fOO 

3. 2002^^*00 

; 

2.7341F*D3 

3. 1449P*00 

3 .40166*00 

04 MF 

8. 84916-31 

9.1439P-01 

9.7763F-01 

GAME 

0.8941*^-01 

9. 58®8E-01 

l.0386F#-00 

'J 

3.4045F+01 

8. 22346*00 

9. 05«4F«-00 

U 

3.68736*01 

9.35636*03 

1.13379*31 


SPFriF<; PPAC^tCNS SPFCI'^S — - — --- — -- KOL*^ F»4CTirNS — — - 

E- 2,2608^-01 3.26»0?-Cl 3. ’*^816-01 c- 2.6Q?l?-0l 3.6^9?F-31 4.1240F-01 

H 8,A7:SP-01 3,45A6C-3l 2.4T6AF-01 „ 4,fe090F-01 2.6980F-01 1.7463E-01 

H«- ?,??’6F-0l 3.25C4r-01 3,7540F-0l -!«. 2.6887F-01 ?, 6439^-01 4.1232E-01 

M2 1,397^5-04 4.3f03F-05 6296^-36 H2 8.4879^-0* 1.341PF-C5 1.2612F-06 

H- 3,23?^C-04 4,4^14?-04 3,®l0lP-04 2,9l96P-04 3.2632C-04 2.9420F-04 

H?«- t,4''04 = -04 l,3ll9£-0‘' 7,6063F-04 ^ 2 * 6, 3971*'-04 0.6211F-04 3,6216^-04 


PI s 1 , 
X»2 * 1. 

,009*04 N/SO-M, 
.00 

. USl s 5.20F+04 M/S6C 

XMC a 3.03 

PI « 1 
XH2 a 1 

♦006+34 N/SO-M 
.00 

. USl • 5,609*04 M/SEC 

XHE * O.OC 


moving s*^ock 

STAND ING SHOCK 

PEFLFCTPn SHOCK 


MOVING SHOCK 

standing shock 

PEFLECTEO shock 

n 

1.96139*03 

l,4703P*.04 

2.38006*04 

P 

2.2737E+03 

1. 71369*04 

2.83629*04 

T 

7.61769*01 

1.23389*02 

1.63519*02 

T 

8.21779*01 

1.42079*02 

2.02839*02 

quo 

Q.690R9+.00 

3.9219Pt0l 

4,408''9*oi 

QM^* 

9, 85799*33 

3. 731 7F*0l 

4.08309*01 

H 

3. 13329+32 

5.635TF *02 

7,2194F*D2 

H 

3.69146*02 

6.48666*02 

8.60236*02 

4 

1,33956*01 

1. 8-^709*01 

2.3361F*01 

4 

1.43729*31 

2.1275F+01 

7.7434F+01 

S 

2.6203F+00 

2.776->F*03 

2.93016*33 

S 

2.71949*00 

2. 8744P*00 

3.0156E+00 

Z 

2.6^699*00 

3.05'1E*00 

3.30529*00 

1 

2.01299*00 

3.23239*00 

3.4870F+00 

GAME 

8. 069OE-OI 

9. 346 *-9-01 

l.00989*.oo 

GAMF 

8.93579-01 

9, 35^86-01 

1.06186*00 

U 

S°6C I9S 

3, €54i^*-P* 01 

8. 781 2F+00 
• mole FRAfTIGNS 

1 .00019*01 

0 

SD9CICS 

3.8264E+01 

1.00919*01 
• MOLE F»4CTirNS 

1.21446*01 


2.8940C-OI 3.8191E-01 4.2669E-01 
4.2D33=-0l 2,3«61F-01 1.46UF-01 
2.89 33P-r. 1 3.8153F-01 4.26 70^-01 
6.4512^-D'5 6,9633^-06 5,2120F-37 
2.6978F-n4 2.8406r-04 2.5505E-04 
6,l«0flP-04 6.6449F-04 2.4759^-04 
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P- 

2. 4P01F-01 

3. 4647E-C1 

3.95476-01 

E- 

H 

5,0379«--0l 

3 .06?‘»9-oi 

2.0893E-01 

H 

M * 

7.47679-31 

3,4*-776-C1 

3.95206-01 

H* 

H2 

1.0971P-O4 

7.48309-09 

3. IZ47F-06 

H? 

H- 

3,13119-34 

3 . 79959-04 

3.1430E-94 

H- 

W7 * 

6.49609-04 

1.08319-03 

5.30079-04 

M7* 



TABLE I.- Continued 
Pj • 10 kN/m^ 


PI = 

l.00E«-04 N/SO-M. 

, USl s 5.e0E*04 M/SEC 

XW2 a 

l.OO 

XHF a 0.00 



MOVING SHOCK 

STANDING SHOCK 

PEFLECTEO SHOCK 

P 


1.6234E+04 

3.1541F+04 

T 

fl. 53f 2P*Ol 

1. 52985+02 

2.2579E+02 

PHO 

<}.90l3Pf00 

3.59*»*>c»0l 

3.9222E+01 

H 

3.9594E^02 

6. 9419E*02 

9.3993E*02 

A 

1.4902F+01 

2.2657F»01 

2.94676^01 

S 

2. 7687F+03 

2.9236F+30 

3.0652Ffr03 

1 

2.8934E*00 

3.3153C*00 

3.56166*00 

GAMp 

8.O9UP-01 

1.0128P*03 

1.07976*03 

t| 

3.9649E*0l 

1.0881F+01 

1. 33656*01 


c- 

3.0939C-01 

3.97236-01 

4.38626-01 

-1 

3, R0*‘8=-0 1 

2.0‘^C3E-Cl 

1.22316-01 

H* 

3.09056-01 

3.96986-01 

4.38676-01 

M 

4, 7999^-05 

3,52136-06 

2.23946-07 

H- 

2.44576-04 

2.51246-04 

2.24826-04 

H2* 

*, 8*P8'-04 

5.0062E-04 

1.71056-04 


PI a 

1.006*04 N/SO-M. 

USl a 

6.20F*04 M/S6C 

XH2 = 

1.00 

XM6 a 

0.00 



MOVING SHOCK 

STANDING SHOCK 

reflected SHOCK 

p 

2.7942F+03 

2.01666*04 

3.6913E*04 

T 

9.2323F*0l 

1.77256*02 

2.75996*02 

9H0 

9.8974F*00 

3. 2844F*01 

3.63716*01 

H 

4.5230F*02 

7. 8744F+02 

1 .09566*03 

A 

1.60806*01 

2,55356*01 

3. 34606*01 

S 

2. 86686*00 

3.01186*00 

3. 15476*00 

1 

3.0579F»00 

3.46436*00 

3.67736*00 

GAME 

9.15826-01 

1.06196*00 

1.10326*00 

U 

4. 23836*01 

1.27616*01 

1.57966*31 


SPeCIPS HOLF FRACTtONS 


c. 

3.4648P-01 

4.2291E-01 

4. 56226-01 

H 

3.0663F-01 

1.5378E-01 

8. 72336-02 

■4* 

3.46186-01 

4.2284F-01 

4.5630E-01 

H2 

2.45126-0* 

8. 80026-07 

5.03476-08 

H- 

1,99206-04 

1 ,99776-04 

1.66146-04 

H2* 

4.93806-04 

2.7303F-04 

8.79316-05 


PI » 1 

.00^*04 N/SO-*- 

. USl a 6.005*04 M/S6C 

XH2 a 1 

.00 

XWE a 0.00 



MOVING SHOCK 

STANDING SHOCK 

P6FL6CTFD SHOCK 

p 

2.61 736*03 

1.02446*04 

3.4249F+34 

T 

8. 86916*01 

1.64566*02 

2.5015**02 

RHO 

9. 02286*00 

3.44736*01 

3.7779**01 

M 

4.2?fe4e*o2 

7.40346*02 

1 .01416*03 

A 

1.54626*01 

2.4073C*01 

3, 14706*01 

S 

2. 81 776*03 

2,9683**01 

3.1111**33 

1 

2.9740‘=*0f 

3. 3923P+0C 

3.62416*00 

GAME 

9.06336-01 

l.O305c*O3 

1 .0929**33 

i| 

SPECIES 

4. 1022Ff 01 

1. 18046*01 

1.4563**01 




6- 

3.2809F-01 

4.10815-01 

4.48256-01 

H 

3.433*c-0l 

1 .■'7946-01 

1 .03106-01 

H * 

3.2776r-0l 

4. 10666-01 

4,4833*-01 

M2 

3.4985C-15 

1 .76‘'?f-06 

1,03296-07 

M- 

2. l78?‘^-04 

2.2421F-04 

l.9510*-34 

«2* 

5.4465C-04 

3.71986-04 

1.21406-04 


PI a 

1.006*04 N/SO-M. 

USl • 6.406*04 M/SEC 

XH2 a 

1.00 

XHF » 0.00 



MOVING SHOCK 

stanoinc, shock 

P6FLECTE0 SHOCK 

p 

2. 97556*03 

2,09866*04 

3.95496*04 

T 

9.62056*01 

1.00636*02 

3.03076*02 

ann 

9. 84656* 30 

3. 1201F*01 

3.5058**01 

H 

4, 81836*02 

8.35016*02 

1, 17986*03 

A 

1,6"^43**01 

2.6976**0 1 

3.54046*01 

S 

2.9152**00 

3.05336*00 

3. 19 596*00 

7 

3.14126*00 

3.52846*00 

3.72226*00 

GAME 

9.27656-01 

1.00196*00 

1.1111**00 

U 

4.37256*01 

1.38036*01 

1.70386*01 


S*>FCI*S 

3.6376F-01 

- MOL* FRACTIONS -- 
4.3337*-0l 

4,52756-01 

M 

?.7214*-01 

1 .32916-01 

7. 42166-02 

H* 

3.634BF-0 1 

4.3334F-0I 

4,62836-01 

H? 

1 . 66T9P-05 

4.45956-07 

2.59866-08 

H- 

1,5 1236-04 

1. 77136-04 

1.3971E-04 

M2* 

38006-04 

2.00546-04 

6.5161F-05 
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TABLE L- Continued 


- lOkN/m^ 


PI = 

r. 00=*'04 N/SO-M, 

US 1 = 6,'-0P+04 H/SEC 

PI a 

1.00rf04 N/SO-M, 

USl 

= 7.00E^04 M/SEC 

XW? = 

1.00 

xHc = n.cc 

XH2 = 

1.00 

XMF 

= 0.00 



MOVING SwnrK 

STANOING SHOCK 

PFFLFCTPO SHOCK 


MOVING SHOCK 

STANDING SHOCK 

peflecteo shock 

P 

3. 

2.175OP+04 

4.2342FI-04 

D 

3.5430F*03 

?.2B43C*04 

4.64226*04 

T 

l.0045P*02 

2.04^‘=P4-02 

3.3039F*02 

T 

1.10436*0? 

2.3413F*02 

3,8760^*02 

pun 


2.9F«fiP*0l 

3.3«5?c*OI 

own 

9.46276*00 

2.6*^086*01 

3,l37lE*0l 

u 

\22f^*0'' 

8. 8375F+02 

l.2^‘^2'^*03 

H 

5.75716*02 

9.31646*02 

1.44086*03 

A 

1.7472F*01 

2.«337F*0l 

3. '»2«0Ffr0l 

A 

1.9l73P*0l 

3.11196*01 

4,0846F*01 

S 

?.9633F+'n 

3.09?6F*03 

3.2339F*30 

S 

3.0567c*00 

3. 1683F*00 

3.30606*00 

7 

3.2246P+00 

3. QP*00 ' 

3. 75906*00 

2 

3.38B3P*00 

3.6906P*00 

3,81796*03 

GAME 

9.4233F-01 

l.0934F*00 

1 .11736*30 

GAME 

9.B22B6-01 

1. 12386*00 

1.12746*00 

11 

SPFCIPS 

4.5050F*01 

1. 47946+-01 
- molF FBAr^lONS 

1.82056*01 

'» 

SPFCIFS 

4.760?P*01 

1.69546*01 

2.0488F*01 






F- 

3.«ni6f-01 

4.4226F-C1 

4,60006-01 

F- 

4,1009^-01 

4.56-^OP-Ol 

4.76106-01 

H 

2.394lf-0l 

UlM4f-0l 

6.3773C-02 

M 

1.79*46-01 

8.63696-02 

4.748PF-02 

H» 

3. 7991F-01 

4.4227P-CI 

4.*306F-01 

H* 

4.09926-0 1 

4,5673e-01 

4.7623F-01 


1 .Oft97‘‘-G5 

2.3227F-C7 

U4369C-08 

H2 

4. 3093^-36 

6.71 26F-03 

4,88056-09 


1. 3437C-04 

1.56335-04 

1.16996-04 

H- 

B.7417F-05 

1. 1677C-04 

7.96056-05 

H2 + 

3.7839F-04 

1.4551F-04 

4.9695P-05 

H2* 

2, 57675 -34 

3.2427P-05 

3.30146-05 


PI = i.oo*^>04 N/sn-M, 

x»2 = l.OO 


USl * 6 ,« 0 e *04 M/S^:C 

X«c a 0.00 



MOVING SMOCK 

STANDING SHOCK 

R6FL6CTE0 SHOCK 

0 

3.35126*03 

2.23756*04 

4.43856*04 

T 

1.051 7C+0? 

2.19176*02 

3.5334F+02 

RHO 

9. 63506+00 

2.30336*01 

3. 2681F+01 

« 

*5.43536*0? 

9.32*13*02 

1.35286*03 

A 

1 . 32 77*^*01 

2.9770»-*0l 

3,904**^*01 

s 

3.01006*00 

3.1309C+00 

3.2698^*00 

z 

3. 307’c* 33 

3.6356F»00 

3.793ie»oj 

GAMF 

9.60426-01 

1. 1122‘=*0C 

1. 1224P*00 

ij 

4. 6749r* 31 

1.5379C+01 

l.9375P*0l 


SPPCtPS 


MOLC cq^cTlONS 


H 

H- 

M2» 


3,«'5‘5BC-3] 

?. 0361^-01 
0538^-01 
<-.300^P-0'- 
1 ,09‘^Qc-04 
3. l7<>2r-04 


4. 50 JOP-Ol 
9. <9735P-02 
4.5003=-3l 
1 . 7349 P -07 
I .3600F-04 
1 . 103 *c_c 4 


4.723'5-0l 
S.5l01‘=-0? 
4.724l=-0l 
8 . 3163 P -09 
9.7346P-05 
3.3594E-05 
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TABLE I.- Continued 


Pj • 20 kN/m^ 


PI s 2.00E»04 N/$goM« 
XH2 » 1.00 


USl « 4.C0E^C3 H/SEC 
XHE a 0.00 


PI « 2.00E»04 N/SO>M» 
XH2 - 1.00 


USl » 6.00E«03 P/SEC 
XHE « 0.00 


P 

T 

RHO 

H 

A 

$ 

I 

GAME 

U 


MOVING SHOCK 
1.0636E«^01 
2. MAOE^QO 
3.92CQE*G0 
■ 2.77A5E+0J 
1.6432E400 
1.0666E«00 
1.0000E«^00 
9.949AE-01 
2.2663E«0J 


STANDING ShCCK 
2«1976£»C1 
3.3$ASE«0Q 
6. 5A76E^OO 
3.A52(E«00 
1.8212E«00 
1.06e6E«CQ 
l.OOOOE^OO 
9.ddllE-01 
i.asaiE^Qo 


KEPLECTEU SHOCK 
S.361$E^01 
A.7L63E«00 
1. 136dE»01 
4.93d6E«0C 
2.138AE*0C 
. 1.0903E«00 
l.OOOOE^OO 
9.6959E-01 
1.194 lE^OO 



MOVING SHOCK 

STANDING ShOCK 

REFLECTED SHOCK 

p 

2.42d7E*01 

7.6S46E«01 

1.5455E^02 

T 

4.8592E«^00 

6.7379E*C0 

8.76806 *00 

RHO 

4. 99846*00 

1. 1358E*C1 

1.75386*01 

H 

S. 09986*00 

7. J079E*C0 

1.00146*01 

A 

2.16846*00 

2.5213E*00 

2.8241E*00 

S 

1.1426E*00 

I.151BE*00 

1.1801E*00 

1 

1.00006*00 

1.0002E*00 

1.0039E*00 

GAME 

9.6765E-01 

9.4324E-C1 

9.0609E*01 

U 

3.65136*00 

1.60316*00 

l.4541E*00 


SPECIES — — MOLE FRACTIONS — — SPECIES KOLE FRACTIONS 


e- 

3.8267E-35 

1.65266-34 

1.03566-27 

6- 

1. 13606-26 

3.58796-19 

1.88616-14 

H 

9.75226-12 

3.642CE-10 

1. 81456-06 

H 

4.68346-06 

4.60036-04 

7,79426-03 

h* 

2.36616-35 

3.24456-36 

3.5838E-28 

H* 

8.006 96-27 

2.11276-19 

1.31446-14 

H2 

1.00006*00 

l.000C6*00 

1.00006*00 

H2 

1.00006*00 

9.99526-01 

9.9221E-01 

H- 

6.43416-42 

2.03696-40 

2.33716-32 

H- 

3.6544E-3C 

3.48366-22 

2. 60036-16 

H2* 

2.13776-34 

1.0029E-35 

6.97296-28 

H2* 

3.35676-27 

1.47876-19 

5.97656-15 


PI 

« 2«00E*04 N/SQ-M« 

OSl « 5.C06*03 M/SEC 

PI • 2.006*04 N/SO-M. 

USl • 

7.006*03 M/SEC 

XHZ 

- 1.00 

XHE • C.OO 

XH2 « 1.00 

XHE • 

0.00 



MUVlNO SHXK 

STANdINO SFCCK 

REFUCTEO SHOCK 


MOVING SHUCK 

STANDING SHOCK 

REFLECTED SHOCK 

p 

1.674JE*01 

4.4.S316*CI 

9.73336*01 

P 

3.3261C*01 

1.19896*02 

2.25016*02 

T 

3. 70036*00 

4,92246*77 

6.e898E*00 

T 

8. 1623E*C0 

8.66326*00 

1.05746 *01 

RHO 

4.5254E*CU 

9.04926*00 

1.4 5 4 76 *01 

RHU 

5.40006*00 

1.3763E*0l 

2.C873E*01 

H 

3.82066*00 

5.17156*00 

7.24756*00 

H 

6.61 336*00 

9. 88196*00 

L.31T3E *01 

A 

1.90786*00 

2. 16176*00 

2.5136E*00 

A 

2.42026*00 

2.8C65E*0C 

3.06566*00 

S 

1.105CE*0C 

l.ll*:6E*C0 

1.13626*00 

S 

1.17876*00 

1. 19196*00 

1.2225E*00 

1 

1 . 33006*00 

l.300JE*00 

1.00726*00 

1 

1.00016*00 

1.00396*00 

1.01956*00 

GAME 

S. 83816-01 

9.6689E-01 

9.449 56-01 

4AME 

V.504lt-0l 

9.0567E-CI 

8.71806-01 

U 

2.962lc*J0 

l.479?E*C7 

:.33d3F*OC 

U 

A. 73836*C0 

1. 70CCE*00 

1.51566*00 


SPECIES 

6- 

3.15196-32 

■ MOLE FRACTIONS — 
1.0677E-25 

3.2898E-19 

SPtCIFS 

E- 

l.SlOlE-20 

- PULE FKACT lUNS 
1.363SE-14 

7.13826-12 

h 

1.01966-78 

9.75826-06 

3.8399E-09 

H 

i.07ll8E-J» 

7.8022E-03 

3.8199E-C2 

H* 

1.28336-32 

5.23C6E-2L 

2.44546-19 

H* 

1.0108E-20 

9.7364E-L5 

5.34046-12 

H2 

l.OOUUE*JU 

1 .OUl.CL*UU 

9,99626-01 

H2 

V.99796-01 

9.92206-01 

9.61606-01 

h- 

3.58916-57 

1.92996-29 

2.44276-21 

*1- 

1.2186E-23 

I.S032E-16 

2.50636-13 

hi* 

1 .94056-32 

5.84826-26 

8.68846-20 

h2* 

5.0066E-21 

4.04646-15 

2.04846-12 
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TABLE I.- Continued 


Pj*20kN/m^ 


PI * 

2*OOE^O^ N/SU-M, 

» USl « e.C0E*C3 M/SEC 

PI - 

2.0CE*04 N/Su-M. 

> USl « l.C0E*C4 M/SEC 

XH2 * 

1.00 

XH6 * C.OO 


XH2 » 

1.00 

XHE s C.CO 



MOVING SHOCK 

STANDING SFCCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

4. 3602E*0l 

1.7d33E*C2 

3. 1194E*02 

P 

6.9986E*01 

3.6241E*02 

5.7272E*02 

T 

T.5559E*00 

1.04156*01 

1.2079E *01 

T 

1.0037E*01 

1.3271E*C1 

1.47576*01 

RHO 

5. 7«90E^00 

1.68C1E*CI 

2.46166*01 

RHO 

6.823tt£*00 

2.50426*01 

3.369 7E *01 

H 

d.3652E«-00 

1. 29486*01 

1.67626*01 

H 

1.2607E*0l 

2.06C8E*01 

2.5589E*01 

A 

2.6446E+00 

3.04C5E*00 

3.29726*00 

A 

2.9753E*00 

3.51616*00 

3.81046*00 

S 

1.21326*00 

1. 2319E«00 

1.26536*00 

s 

1.2803E*00 

1.3158E«C0 

1.3563E*00 

1 

1.001<»E*00 

1.0L9IE*00 

l.C491E*00 

1 

1.02196*00 

1.0905E*00 

l.I449E*00 

GAME 

9.24376-01 

8. 7C98E-01 

8.57886-01 

CAME 

6.6315E-0I 

8.54266-01 

8.5930E-01 

U 

5.03346*00 

1.73106*00 

1.54906*00 

U 

6.48996*00 

1. 76676*00 

1.63016*00 


SPECIES — MOLE FKACTIONS SPECIES — — HOLE FkACTICNS — — 


6- 

1.5254C-16 

5.285bE-12 

2.45246-10 

E- 

3.237bE-l2 

2.3956E-09 

1.9544E-C8 

H 

2,75266-03 

3.75676-02 

9. 36616-02 

H 

4.28316-02 

1.66CCE-01 

2. 53176-01 

h* 

1.15106-16 

4.G301E-12 

1,91616-10 

H* 

2.6704E-12 

1.95326-09 

1.62976-08 

H2 

9.9725E-01 

9,62436-01 

9,06346-01 

H2 

9.57176-01 

8.34CCE-01 

7.46836-01 

H- 

5.46956-19 

1.56486-13 

1,49796-11 

M- 

5. 27176-14 

1.932C6-10 

2.31566-09 

H2* 

3,79816-17 

1.41226-12 

6,6609E-lt 

h2* 

6.2007E-I3 

6.3562E-10 

5.58316-09 


PI - 

2.006*0* N/Sg-«i 

) 0$1 « 9.006*03 

M/SEC 

PI • 

2.006*04 N/SO-M, 

» USl * 1.10E*C4 

H/SEC 

XH2 « 

1.00 

XHE = 0.00 


XH2 • 

l.OO 

XHE » 0.00 



KCVING SHOCK 

STANDING SHCCk REFLECTED SHOCK 


MOVING SHOCK 

standing shock REFLECTED SHOCK 

P 

5.60076*01 

2.575ee*C2 

4.246VE*02 

P 

8.56 T8E*01 

4.95536*02 

7,60S2E*02 

T 

d. 69026*00 

I. 19176*01 

1.3442E*0l 

T 

1.10076*01 

1.45526*01 

1.60816*01 

RHO 

6.25316*00 

2.061CE*01 

2.894 7E*0l 

RHO 

7.45306*00 

2.98046*01 

3.9115E*01 

H 

1.03626*01 

1.6524E*Cl 

2.C685E*01 

H 

1.5094E«>01 

2.51826*01 

3«0910E*01 

A 

2.82166*00 

3, 272Ce*00 

3.5428E *0C 

A 

' 3.12706*00 

3.77646*00 

4.105CE*00 

S 

1.2*676*00 

1,273CE*C0 

1.3C99E*00 

$ 

- 1.3148E*00 

1.36046*00 

1.4051E*C0 

1 

1.00756*00 

1.0487E«00 

1.0914E*00 

1 

1.04446*00 

1.14266*00 

1.209 IE *00 

GAME 

8.888*6-01 

6.56636-01 

8.5557E-01 

GAME 

8.50566-Cl 

8.57746-01 

8. 666 96-01 

U 

5. 7*986*00 

l.739t6*CC 

US850E*00 

0 

7.24206*00 

l.eiC5E*C0 

1.7013E*00 


SPECIES mole FRACTICNS SPECIES MOLE FRACTIONS — 


E- 

5.V797E-14 

1.9763E-10 

2.9329E-09 

E- 

4.6093E-11 

1.5916E-C6 

9.4321E-06 

h 

1.49026-02 

9,2875E-C2 

1.6745E-01 

H 

8.5U4E-02 

2.4955E-01 

3.4566E-01 

H* 

4.75626-14 

1.5652E-10 

2.3752E-C9 

h* 

3.8B32E-11 

I.3323E-08 

8.0939E-08 

H2 

9.85106-01 

9.07136-Cl 

8.3255E-01 

H2 

9.14B9E-01 

7.5045E-01 

6.5414E-01 

H- 

5.1249E-16 

X.0617E-U 

2.63736-lC 

H- 

1.1229E-12 

1.7276E-09 

1.4027E-C8 

h2* 

1.27476-14 

5. 1726E-11 

8.2145E-1C 

H2* 

8.3833E-12 

4.3199E-09 

2.74096-08 
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TABLE I.- Continued 



PI 

3 2.006*09 N/$Q-Hi 

USX « 

X«20E*09 M/SEC 

XH2 

» X.OO 

XHE « 

C.OO 



MOVING SHOCK 

STANDING SFCCK 

REFLECTEO SHOCK 

P 

I.0333E*02 

6.b67XE*02 

9.88696*02 

t 

L. l858E*0L 

1.58036*01 

1.79386*01 

RHO 

'8.0902E*0J 

3.95316*01 ^ 

9.9X97E*0X 

H 

X.7820E*OI 

3.0223E*Cl 

3.68236*01 

A 

3«28X6E*00 

9. 05996*00 

9.92886*00 

S 

X. 35096*00 

1.90666*00 

1.95586*00 

z 

X.0739E*00 

X.2035E*CC 

1.28266*00 

GAME 

8.9569 E-01 

8.6953E-CI 

8.76866-01 

u "t 

7.99886*0^ 

X. 8787£*C0 

1.79036*00 


SPECIES POC6 FPACTICNS 


b- 

3.27936-IC 

7.359fi6-C8 

3.69056-07 

H 

1.37696-01 

3-3813E-0X 

9.90876-Cl 

H* 

2.d065E-XC 

6.3XS76-C8 

3.21136-C7 

H2 

i. 02316-OX 

6.61876-01 

5.59136-01 

H- 

1.07XS6-U 

9. 95036-09 

6.36936-08 

H2*' 

5.79986-n 

2.C397E-C8 

1.06S66-0? 


PI ■ 

2.006*09 N/Sg-Mt 

. U$1 * 1.306*09 M/SEC 

XH2 « 

1.00 

XHE « C.OO 



MOVING SHOCK 

STANDING SHCCK 

reflected SHOCK 

P 

1.21916*02 

8.99906*02 

1.25516*03 

T 

1.26326*01 

1.70596*01 

, 1.88566*01 

RHO 

8-69986*00 

3.89996 *Cl 

, 9.87716*01 

H 

2.07816*01 

3.57C9E*C1 

, 9.33066*01 

A * - ' 

3.99086*00 

. 9.35326*CC 

9. 789 76*OC 

s 

1.3879E*0J 

1.9S95E*00 

1.50806*00 

z' 

1.109AE*00 

l.272CE*CC 

l.3696P*0C 

GAME 

8.99856-Cl 

8.7363E-01 

6.89596-01 

U 

8. 79976*00 

i;9559E*00 

1.89886*00 






E- 

1 .9999E-C-9 

2.6879E-C7 

1.20386-C6 

H 

1.9715E-01 

9.2765E-01 

5.3961E-CI 

h* 

1.3031E-J9 

2.3661E-07 

1 .0897E-06 

h2 

3.02856-01 

5.7235E-01 

9.6539E-01 

H- 

6.100 7h-ll 

9.2759E-08 

2.35066-07 

h2* 

2.5730E-IC 

7.9d£EE-Q8 

3.99076-07 


20kN/m^ 


PI « 2.00E^CV N/SU-M* USL • 1.40E«04 M/SEC 
Xh2 » I. 00 XHE > 0.00 


HOVING SHOCK STANDING SHCCK REflECTEO SHOCK 
P 1.4232E^02 U057AE*C3 l«S600E>03 

T l.33S7E»0l l.e33U«01 2.0382E>01 

RHO S.264SE«^00 4,2dl6E«0l 5.262IE^01 

H 2.3977E«>01 4,U12E«01 5*C3e7E«^01 

A 3.6058E«U0 4.6745E«00 S.IBOSE^OO 

S 1.4257E«^00 1.503AE«C0 U56t4E«>00 

I 1.1500E*^00 1.3472E*00 1.4545E400 

GAHE 6.4640E-01 8.6A78E-01 9.0S28E-01 

U 9»49bSE«^00 2.05b8E^00 2.0291E«>00 


SPECIES MOlE fractions 

E- 5.288AE-09 b.357A£-0T 3.bl27E-06 
H !.b09l£-01 5.X55CE-01 6.2496E-01 
H# 4.6572E-D9 7.5339E-07 3.3491E-06 
H2 - 7.3909E-0X 4.8A5CE-0X 3.7503E-01 
h- 2.S5366-10 X. 98696-07 7.5X62E-07 
H2^ A.8bb9E-lO 2.3X026-07 X.0X54E-0b 


PI • 2.00E404 N/SU-H. USX > X.50E404 M/SEC 
XH2 » X.OO XHE » C.OO 


MOVING SHCCK STANDING SKCCK REFLECTED SHOCK 
P X.b929E*02 X.293XE*C3 l.9042E^03 

T 1.90S3C4-CI X.9b68E«QX 2.2Q88E401 

RhO S.77d9E«^00 A.bOZSE^Ol S.SS9XE«>01 

H 2.7909E^0l 9.7959E+CX 5.8XX9E*0l 

A 3.'^77VE*00 5.0233E«00 S.6289E^00 

S l.9bS3EtC0 X.S531E«^00 X.bXbCE^-OO 

Z l.X9SbE-f00 X.9269E400 X.ES08E*00 

CAME b.9999t-0l 8.98XAE-0X 9.2497E-0X 

U X.029XE^0X, 2.X779E^OO 2.X879E^00 


SPECIES MOLE fractions 

e- X. 59X76-08 2.335XE-06 X.0330E-05 

H 3.2/X3E-0X 5.9987E-CX 7.X029E-0X 

X.3739E-08 2.X5X9E-06 9.7792E-06 

H2 6. 72876-01 9.0CX2B-0X 2.89686-01 

H- 8.5X636-X0 9. 95X26-07 2.X859E-06 

M2* - 2.52956-09 6.2888E-07 2.7358E-06 
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TABLE I.- Continued 


Pj • 20kN/m^ 

,C 


PI * 

2.03E+09 N/SU-M« 

. USl s 1.60E^04 M/SEC 

PI = 

2.0CE»0A N/SU-M, 

. USl a U80E»CA M/SEC 

XH2 * 

l.OC 

XHE = O.CO 


XH2 B 

1*00 

XHE = C.OO 



MuVlNo SHOCK 

STANDING SV-CCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHCCK 

reflected shock 

P 

L.8763E*^02 

1.SA98E403 

2.28l’E*03 

P 

2.3a90E*0a 

2*0896E«C3 

3. 157AE+03 

T 

1.4733E*0: 

2. IC92E«C1 

2.A067E+01 

T 

l.6092E«-01 

2.4477EACL 

2.9b7AE»OI 

KHC 

I.3225Ei31 

A. a3QAE«01 

5.7A3?E»01 

KHO 

1.093At*01 

S.0AB7E«Cl 

5. 731 76 ♦Ol 

H 

3. 1073E*CI 

5.<.b?3E*Cl 

o. AA78E »0l 

H 

3.913dE«^0l 

6*9336E^01 

8.5737E*01 

A 

3.957SE*30 

5. A02*tE*00 

6. 1AAAE«^00 

A 

A.3471E*00 

6.2988E*CC 

7.SAOOE ♦OO 

S 

l.sQbLE^OO 

1«6C3C^*00 

L.6708E«-CO 

S 

l.5905b*00 

1.702AE«00 

U7803E«0C 

1 

1.2455E+00 

1. 5l3c€*CC 

1.6S06E+00 

1 

l*357dE«^00 

I.691iE400 

L.8A%0E«OO 

GAME 

fc.536dE-01 

9.1ACTE-Q1 

9.5036E-01 

GAME 

d.6490 E-Ol 

9*5851c-01 

l.0320E«00 

U 

l.0973E^01 

2«3213E«C0 

2.3761E+00 

U 

1.2A3AE«^0i 

2.69AeE«00 

2.9226E*00 


SPECIES MULE FPACnCNS SPECIES — — MOLE FRACTICNS 


E~ 

3.966Vc-0b 

6.05C3E-C6 

2.92156-05 

E- 

2.02696-07 

3.7985E-C5 

2.d985E-04 

H 

3.9A22E-01 

6.78626-01 

7,88246-01 

h 

5.269dE-01 

8.1722E-01 

9.14496-01 

ht 

3.577AE-08 

5.68356-06 

2,ai506-C5 

H* 

1.8690E-07 

3.68C36-05 

2.85S5E-C4 

H2 

b,357«c-0l 

3. 21166-01 

2.11696-01 

H2 

4.73026-01 

l.82t9E-Cl 

6.4847E-02 

H- 

2,A362£-0S 

1.18556-06 

5.9<»99e-C6 

H- 

1 .43866-08 

b.9044E-06 

4,36696-05 

m2» 

6.331 3e-09 

1.55236-06 

7.0150E-C6 

H2* 

3.016VE-06 

d.0859E-06 

4.7968E-05 


PI 

» 2.C0E*04 N/Sg-M. 

USl * 

1.73€»04 M/S6C 

XH2 

< UOO 

XHE « 

0.00 



MuVlNG SHOlK 

STANDING SMCCK 

REFLECTED SHOCK 

p 

2.1255E*C2 

1.81346*0? 

2.7002E^03 

T 

1.5<.I0E*-0L 

2.2672E4C1 

2.65*^E^Cl 

RHG ' 

1.061)64-01 

4.991 7fe*0l 

5. 6091E +01 

H 

3.497hE401 

6. 1821E401 

7. 5653E«^Ol 

A 

4.1473E+C0 

5.8242E*C0 

6.76TCE^00 

S 

1.5478F*00 

I.653CE-tC0 

1.725d£*OC 

1 

l.29s7c*CC 

1.6024E^C0 

1.75126*00 

GAME 

e.5d83E-0l 

9.337ie-Cl 

9.8514E-91 

U 

1. 17076*^31 

2.4.911E4C'' 

2,tl<*2E*CC 


SPECIES MOLE FRACTILNS 


E- 

9,2S70E-0d 

1 .52146-05 

8,71096-05 

H 

4.6U6E-31 

7.51836-01 

8.5762E-01 

h* 

d.A806£-0b 

I.A536E-05 

6.5161E-05 

H2 

5.3dd4E-01 

2.4014E-O1 

1.4217E-01 

H- 

6.20J6E-09 

2.93866-06 

1,5990E-C5 

h2* 

1 .4364E-08 

3.61E3E-C6 

1.80176-05 


PI • 2.00E^04 N/Su*M» USl • 1.90EtO« N/SEC 
XH2 ° 1*30 XHE - 0*30 


MOVING SHUCK. STANUINC SFCCK kEFLECTEO SHOCK 
P 2.6&66E*0Z 2.367EE4C3 3.E605E«'03 

T 1.6793E»3l 2.6636EtCl 3.A615E«0L 

RHO 1.I187E*01 3*00S7£^01> S.5L60Ft01 

H A.3^76E«01 7.72C3E*31' 9.7320E*31 

A 4*bS91E«^aO 6.8«57E«00 8.«S57E»00 

S U63A0E«00 1.7SC7E*C0 l*e33SE«^00 

I U419<»E«^0U U 776CE«00 I.SITIE^OO 

GAME 6*7198£-C1 9.906SE-01 l.C77AE«^00 

U 1.31ShE« 01 2.9<i21ctC0 3«3426E»00 


SPECIES MOLE FRACTICNS 

t- ‘».2ld9E-07 9.T5C1E-05 1.1021E-03 
H 5.9C99E-01 0.7358E-C1 9.5335E-01 
«♦ J.9323C-07 9.S982E-05 1.0889E-03 
H2 ^•09CLE>01 I.261SE-01 4.A207E-02 
H- 3.l292b-3d 1.5776E-C5 1.2151E-CA 
M2«- 5.9929E-0b 1.77S5E-OS 1.3467E-0A 
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TABLE I.- Continued 


• 20 


PI s 

2.00E»C4 N/SU-H, 

1 USL ° 2.C0E«C4 M/SEC 

PI • 

2.00E»04 N/SO*Mi 

USl « 2.20E^04 M/SEC 

XH2 « 

1.00 

XHE « C.OO 


XH2 • 

1.00 

XHE * 0.00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

2.9383E+Q2 

2.«>36CE*03 

4.19546»03 

P 

3.5820E«^02 

3.1229E«03 

5.2392E^03 

T 

1.7526E«01 

2.^326E«01 

4.0619E«-01 

T 

I.9161E*^01 

3.6B62E«01 

S.1783E^01 

RKO 

1. 1372E + 01 

A. 8557E*C1 

S.2632E«01 

RHO 

1.1527E*0l 

A.BAAIE^OI 

S.OUIE^OI 

H 

A.d077Et0I 

a.S36SE401 

l.C927£*02 

H 

5.7979E»01 

I.0249E«02 

1.3439E^02 

A 

<4.7aS3E«00 

7.<»8CSE«00 

9.2490E400 

A 

S.29S0Ef 00 

8.637AE*00 

1.0106E 01 

S 

i.678IE^0G 

U797CE*00 

1.882 6E*00 

s 

1.7673E»00 

1.8B1^E«00 

1.969 lEAOO 

L ' 

l.A843E«03 

1.8S12E400 

l.S62^E«^00 

1 

1.621BE»00 

1.9A99E«^00 

2.0170EA00 

GAME 

8.8026E-01 

1.030<IE«00 

l.0732E»00 

GAME 

9.022VE-01 

i.oeaeE^oo 

9.7816E*01 

U 

1.3868£«0I 

3.2543E«00 

3.8181E400 

U 

1.527SE»01 

9.0A46E*00 

«.S59 7E»00 


SPECIES HOLE FR^CTICNS SPECIES — — »»OLE FRACTIONS 


6- 

d,5075E-07 

2.63A1E-C9 

2.8977E-C3 

£- 

3.3370E-06 

2. 06986-03 

1.8892E-02 

H 

6.526CE-CI 

9.18806-01 

9.68916-01 

M 

7.6679E-01 

9.6795E-01 

9.5125E-01 

H* ■ 

B.0113E*07 

2.5977E-C9 

3.69666-03 

• 

3.2036E-06 

2.09916-03 

1.B5S1E-02 

H2 

3.9790E-01 

A.06C9E-02 

2.2709E-02 

H2 

2.33206-01 

2. 75996-02 

9.33926-03 

H- 

6.9S09E-08 

3.55C76-05 

2.9629E-09 

h- 

2.5007E-07 

1.60C5E-09 

8.1808E-09 

H2» 

1.19126-07 

3.9IS9E-0S 

3.97316-09 

M2> 

3.83526-07 

1.60796-C9 

1.12B5E-03 


PI - 

2.00EAQ9 N/Si2-M, 

1 USl « 2.10E*C9 

N/SEC 

PI • 

2.00E*09 N/SU-Mi 

USl • 2.30E«C9 

M/SEC 

XH2 « 

1.00 

XHE • 0.00 


XH2 • 

l.OO 

XHE • 0.00 



MOVING SHOCK 

standing shock reflected shock 


MOVING SHOClk 

STANDING SHCCK REFLECTED SHOCK 

P 

3. 2637E4>02 

2«8892E>03 

' 9,73086 *02 

P 

3.91306*02 

3.3392E*03 

5.7128E*03 

T 

1.83076*01 

3.279C6+CI 

9, 66196*01 

T 

2.0122E*01 

9.1395E*0l 

5.6173E*01 

RHO ■ 

1.1967E*01 

9.62C3E«0l 

5.C956E *01 

RHO 

1. 1989E*01 

9.08C6E*Cl 

9.9799E*0l 

H 

5.291CE»C1 

9.38C1E«CI 

1. 2186E *02 

H 

6.3269E*01 

1. 1193E*02 

1.9693E *02 

A 1 

5.0290E^03 

8. 1829E*00 

9, 7599E*0C 

A 

5.590>E*00 

9. 3319P*00 

I.C908E *01 

S’ • 

. 1.7226E«>00 

l.8«CeE*C0 

• l.92586*CC 

S 

1.8119E*0J 

1.91996*00 

1.9997E*00 

1 

1«5S20E«^00 

1.91GCE#C0 

1,9917E*0C 

1 

1.69256*00 

1. 9762E*00 

2.0929E*0C 

GAME 

8.9013E-01 

1.07086*00 

l.C25C6*00 

CAME 

9.17676-01 

l.C657E*CC 

9.9919E-01 

U 

l.95766»01 

3.6272E*C0 

9.2909E *00 

U 

l.5969t*0l 

9.9d76E*C0 

9. T885E*00 


SPECIES — MULE FRACTIONS SPECIES HOLE FRACTIONS 


6- 

l.6835E-0t 

7.97C7E-C9 

1.0009E-02 

E- 

O.7299E-06 

5.012CE-03 

2.99UE-02 

H 

7.U39C-01 

9.5057E-01 

9.65396-01 

H 

8,18336-01 

9.7271E-C1 

9.3198E-01 

H* 

1.60095-06 

7.3918E-C9 

S.85926-03 

H* 

6.5ie8E-0b 

9.95O6E-03 

2.8909E-02 

H2 

2.88666-01 

9. 7775E-02 

1.39926-02 

H2 

1.8165E-D1 

l.6t99E-C2 

7.0795E-03 

h- 

l.2»»336-07 

7.81836-05 

5.51 76E-09 

H- 

9.8373E-07 

2.8712E-09 

1.05676-03 

H2* 

2.10855-07 

8.60e0£-05 

7.02C96-09 

H2* 

6.99»9E-07 

3.9051E-09 

1.5667E-03 


165 


TABLE I.- Continued 
Pj • 20 kN/ 


PI = 

2.00E4-C4 N/Sg-Mi 

USl = 

2-<*CC*0<* M/SEC 

XH2 ■= 

1.00 

XHE = 

0.03 



ROVING SHOCK 

STANDING S*-CCK 

REELECTED SHOCK 

P 

<*.2555E«-02 

3. 537AE4C3 

6.13996*03 

T 

2.1250E«-q: 

A. 56S4E431 

5.99916*31 

RHO 

1.1360E4-01 

3. aoC5E+Cl 

4.9473E*01 

H 

fi.aT^OE+Ol 

1.2075E402 

1.59616*02 

A 

S.928aE«-00 

9. o75<.E*00 

1.06666*01 

$ 

l.a56lE«-00 

1.95A1E4C0 

2.03416*00 

1 

1.762BE«-Q0 

1. 99676400 

2.06886*00 

bAHF 

9. 3d3<»E“0i 

U0269E400 

9.20096-01 

U 

1.6b42E«-0i 

4.86816400 

4.97896*00 


PI * 

2.006*04 N/Sg-Mi 

r USl = 2.606*04 M/SEC 

XH2 = 

l.OO 

XHE = C.CO 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

p 

4.96536*02 

3.87606*03 

6.72886*03 

T 

2.4431E*0I 

5.33166*01 

6.62116*01 

RHJ 

1.07556*01 

3.56556*01 

4.78766*01 

H 

B.0487E*Cl 

1.40486*02 

1.84626*02 

A 

6.82576*00 

1.02056*01 

1.11896*01 

S 

1.94126*00 

2.02216*00 

2.10106*00 

1 

1.8B97E*00 

2.03696*00 

2.12276*00 

GAME 

1.0U91E*00 

9.57906-01 

8.90816-01 

U 

1. 79306*01 

5.39426*00 

5.18 7 96 * 00 


6- 

1.4L4BE-05 

1.00146-02 

4.08566-02 

H 

8.65426-01 

9.67986-01 

9.10146-01 

H* 

1.38186-05 

9.B9966-03 

4.01276-02 

M2 

1.3455E-01 

1.11126-02 

5.63916-C2 

H- 

9.45536-07 

4.41886-04 

1.25496-03 

H2* 

1.27556-00 

5.56166-04 

1.98336-03 


SP6CI6S 

6- 

8.D9236-05 

• mole fractions 

2.6137E-02 

6.4 2 946 - 02 

H 

9.41396-01 

9.4022E-01 

8.64566-01 

H* 

8.01196-05 

2.58166-02 

6.31596-02 

H2 

5.8440E-02 

5.9999E-03 

3.83966-03 

H- 

4. 05326-06 

7.55766-04 

1.5049E-C3 

M2* 

4. 8568E-06 

1.07396-03 

2. 64076-03 


PI * 
XH2 « 

2.00t*04 N/SO-M, 
1.00 

. USl « 2.50E*04 M/S6C 

XHE = C.CO 


MOVING SHOCK 

standing shock 

reflected shock 

P 

4.60696*02 

3. 7224E+C3 

6.48196*03 

T 

2.26366*01 

4, 96926*C1 

6.32676*01 

RMO 

1. 11226*01 

3. 7137E + CI 

4.68986*01 

H 

7.45326*01 

1. 3044E*C2 

1.72056*02 

A 

0.33066*00 

9. 954CE*00 

1.094 26*01 

S 

1. B9S4E*00 

1. 9883E+C0 

2,06736*00 

2 

1.83006*00 

2.01716+C3 

2.C952E*CC 

GAME 

9.6749E-0L 

9. 8851E-01 

9.C327E-01 

U 

1. 7298E*0l 

5.1710E+00 

5.C89CE*00 


6- 

3.20356-05 

1.7215E-C2 

5.24236-02 

h 

v.069o6-0l 

9.5642E-01 

8.87726-01 

H* 

3.15216-05 

1. 7C1CE-02 

5.14836-02 

H2 

9.29506-02 

7.93056-03 

4.63116-03 

H- 

1.90706-06 

6.0549E-C4 

U4027 6-03 

H2* 

2.42036-06 

U. 11C7E-04 

2.34246-03 


PI 

• 2.006*04 N/$g-M» 

USl 

• 2.70E*C4 M/SEC 

XH2 

• 1.00 

XHE 

• G.OO 



MOVING SHOCK 

STANDING SHCCK 

REFLECTED SHOCK 

P 

5. 32626*02 

3.9777E*C3 

6.84866*03 

T 

2.68266*01 

5.6498E*Cl 

6.88206 *01 

RHO 

1.02536*01 

3.41^16*01 

4. 62666*01 

H 

6.6642E*0i 

l.5072E*C2 

l.9705F*02 

A 

7,42536*00 

l.0439E*0L 

1.14246*01 

s 

1.98096*00 

2.05SeE*00 

2.13516*00 

L 

1.93656*00 

2. C621E*00 

2.15096*00 

GAME 

1. 36146*00 

9.3529E-01 

8.E1696-01 

U 

l.B523E*01 

5.5481E*00 

5.26466*00 


SPECIES POLE FRACTIONS 


E- 

2.3222E-QA 

3.6157E-02 

7. 62226-02 

H 

9.6649E-01 

9.21226-01 

8.41246-01 

H* 

2.3093E-04 

3.57196-02 

7.49236-02 

H2 

3.3031E-02 

•♦.7097F-03 

3.19326-03 

H- 

9.1154E-06 

8. 78C66-04 

1.55976-03 

H2* 

1.0409E-05 

1 .316C6-03 

2.85926-03 
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TABLE I.- Continued 


Pj«20kN/m^ 


PI » 

a.OOE^OA N/Sg-H, 

, USl > 2.60E«CA H/SEC 

PI « 

2.00E«OA N/SU-Mi 

1 USl B 3.C0E*C4 

M/SEC 

XH2 » 

uoo 

XHE » 0.00 


XH2 B 

1.00 

XHE B c.OO 



MOVING SHOCK 

STANDING SMCCK 

reflected shock 


MOVING SHOCK 

STANDING SMOCK REFLECTED SHOCK 

P 

S.6930EM02 

4.0A31E«03 

6.8762E«>03 

P 

6.AA93E»02 

4. 18836*03 

6.9449E*03 

T 

2.9912E»01 

5.93S7E4-01 

7.1197EM01 

T 

3.7071E^01 

6.44396*01 

7.5624E*01 

RHO 

9.6757E4>00 

3.2636£*C1 

4.A301E*01 

HHO 

e. 7076E«0D 

3.03616*01 

4.0989E*01 

H 

9.3002E>0L 

1.6127E*02 

2.0952EM02 

H 

1. 06346*02 

1.83156*02 

2.3505E*02 

A 

e.0500E4>00 

UC667E*01 

1.1653E*^0l 

A 

8.90256*00 

1.11176*01 

l.2109E*01 

S 

2.01 76E*00 

2. 0896E»C0 

2.1696E«-00 

s 

2.08196*^00 

2.15516*00 

2.2368E*00 

1 

1.9670E«00 

2.C871E>00 

2.ie01EMOO 

1 

1 .99796*00 

2. 14086*00 

2.2404E*0Q 

GAME 

l.iOUE^OO 

9. 1843E-Cl 

8.7A86E-01 

GAME 

1.07016*00 

8.95856-01 

8.654 IE -01 

U 

1.909AE«^01 

5.6A<i3E»00 

5.32<»5E«-00 

U 

2.01936*01 

5.77806*00 

5.4361E*00 


SPECIES hole fractions — SPECIES MOLE FRACTIONS 


E- 

7.12136-04 

4.7044E-02 

8.6283E-02 

£- 

4.78445-03 

7.02386-02 

1.1239E-Q1 

H 

9.81076-01 

9.00186-01 

6.17626-01 

H 

9.84556-01 

B. 54736-01 

7.7022 E-Ol 

H* 

7.0983E-04 

4.64b7E-02 

8.68526-02 

H* 

4. 77376-03 

6.945CE-C2 

1.1075E-01 

H2 

1.74636-02 

3.7823E-Q3 

2.65656-03 

H2 

5.72496-03 

2.58636-03 

1.8744E-03 

H- 

2.06586-05 

9.7291E-04 

1.57746-03 

H- 

/.6483E-05 

1.10316-03 

1.5613E-03 

H2* 

2.2956E-05 

1.53C56-03 

3.00846-03 

H2* 

3.7213E-05 

1.89166-03 

3.1998E-03 


PI - 

2.00c*04 N/SU-Mi 

» USl B 2.906*04 M/SEC 

XH2 • 

1.00 

XHE « 0.00 



MOVING SHOCK 

STANOINO SMCCK 

reflected shock 

P 

6.06296*02 

4.0942E+03 

6.87596*03 

T 

3.34546*C1 

6. 1941E*01 

7.3407E*01 

RHO 

9.1298E«>00 

3.1279E*Cl 

4.2366E*01 

H 

9.95566«01 

1. 7195E*C2 

2.22016*32 

A 

8.5S41E*00 

1. 08896*01 

1.1878E*Ol 

S 

2.05116*00 

2.12276*CC 

2.20376*00 

i 

1.98506*00 

2.1132E*C0 

2.20996*00 

GAME 

1. 1C19E*00 

9.05e5c-Cl 

8.6969E-01 

U 

1.96366*01 

5.71926*C0 

5. 3^996*00 


SPECIES MOLE FRACTIONS 


6- 

2.01b0t-03 

5.83T5E-C2 

1 .00296-01 

H 

9.8636E-01 

fl.78CeE-Cl 

7.94C5E-01 

H* 

2.0132E-03 

5.77C3B-02 

9. 87566-02 

H2 

9.5165E-03 

3. 1CC5E-C3 

2.222CE-03 

M- 

4.2750E-J5 

1.04336-03 

1.57226-03 

H2* 

4.7568E-05 

1. 715CE-03 

3.10936-03 


PI • 2.006f04 N/Sg-M, USl - 2.20E^04 M/SEC 
KHZ • l.OC XHE » 0.00 


MOVING SHOCK STANDING SMOCK REFLECTED SHOCK 
P 7.28A6E+02 A.5510E*03 7.3850E^03 

T . a.3SA8E«-01 6.9297E^C1 3.0316EA-01 

RHO 8.2S81E*0J 2.9872EMCI 3.9909E«^01 

H 1.206BE4-02 2.0737E«02 2.63A3E«^02 

A 9.3697E«^D0 l.l586EtQI l.260AE«^01 

S 2.1372E*C0 2.2157E*0C 2.3005E*C0 

I 2.0256E*00 2.l985EtC0 2.3039E*00 

GAME 9.9S23E-01 8»8I11E-01 8.585AE-01 

U 2.1386E*01 5.9052E»00 5.5727E*00 


SPECIES mole FRACTIONS 

E- 1.5658E-02 9.AA19E-02 1.3667E-01 
H ^.655*»E-0l 8.0685E-01 7.2222E-01 
Hm 1.5619E-02 9,3385E-02 1.3482E-01 
H2 2.8169E-03 U9009E-03 1.36A7E-03 
H- 1.6A82E-0A 1.20ACE-03 1.53796-03 
hZ* 2.0302E-0A 2.2382E-03 3.387AE-C3 
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TABLE I.- Continued 


Pj -20kN/m^ 


PI 

* 2.O0E+0A N/SU“Mi 

USl 

« 3.A0E*0A M/SEC 

PI 

« 2.U0£^CA N/Sw-M, 

USl 

= 3.80E+0A H/SEC 

XH2 

s l.OO 

XHE 

» 0.00 

XH2 

= 1.00 

XHE 

= 0.00 



MOVINo shock 

STANDING SPCCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

6.2061Ef02 

5. I130E+03 

8. 14806*03 

P 

U02 77E+C3 

6.6444E*03 

1.0346E*04 

T 

A.d922E^01 

7.4l91£*:i 

8.5414E *01 

T 

5.7385E*0: 

8.416SE*01 

9.6962E*01 

RHO 

‘ 8.l320Et0U 

3.049t£*Cl 

<1.02426*01 

RHO 

8.3C2o£*00 

3.3035E*CL 

4.2489E*01 

H 

I.360SE4-02 

2. 341 1£>C2 

2.950CE*02 

H 

1.60806*02 

2.9400E*02 

3.6673E*02 

A 

9.7810E*00 

l.2082E»Cl 

1.31476*01 

A 

1.05916*01 

1. 3139E*01 

l.4395E*0l 

S 

2. U87E4-Cu 

2.2741£*00 

2.36236*00 

S 

2.28586*00 

2.3679E*C0 

2.4839E*00 

1 

2.0627E»G0 

2.25S9£*CC 

2.37056*C0 

Z 

2. is 7l£*CU 

2. 3891E*00 

2. 51186 *00 

GAME 

S. 48056-01 

8.70616-01 

8.53706-01 

GAME 

9.0620E-01 

6.5832E-01 

6.50866 -01 

U 

2.2678E«-01 

6.02986*00 

5.74l6E*CC 

U 

2.5419E*01 

6.3d21E*00 

6.17096*00 


SPECIES HOLE FfiACTICNS SPECIES MULE FRACTICNS 


6- 

3.252C6-02 

1.19C16-CI 

1.60846-01 

6- 

7,44326-02 

1.6676E-01 

2.07tf6E-0l 

h 

1.32676-01 

7.57986-01 

6.74336-01 

H 

d.493AE-C‘l 

6.63C2E-01 

5.8111E-01 

H* 

3.24346-32 

1.17726-01 

1.58796-Cl 

H* 

7.42136-02 

1.65C1E-01 

2.05596-01 

H2 

1. 77676-33 

1.4A32E-C3 

U03C96-03 

m2 

9.74056-04 

8.42226-C4 

5.C774E-04 

H- • 

2,58206-04 

1. 27796-03 

1.49746-C3 

H- 

^.13226-04 

1.3U3E-03 

U3293E-03 

H2* 

3.44836-04 

2.57C56-C3 

3.54676-03 

H2* 

6.2983E-U4 

3.0615E-03 

3.5996E-03 


PI > 2.00c«04 N/SW*M( USl * 1.60E«C4 H/SEC 
XH2 « 1.00 XHE a C.OO 


MOVING SHOCK STANDING SHCCK PEFLECTEO SHUCK 
P ' S.2060E*0< 5.82UE+03 ^J.lSbSE + OS 

T ’ 5.3<r07£*01 . 7.9131E>CI 9.093<iF*Ol 

RHO a.ieiOE^Oo 3.l6t2k*Cl A.l278E*0l 

H l.52A36»02 2.63C3E*C2 3.29<eAE»02 

A l.3ld6E*-0l 1.25S6E+CI 1.37A0E401 

S 2.2375‘= + 00 2.3312C*C0 2.A23lE*00 

I . 2.l070t*Cf' 2. 3235E + 00 2.4396E»00 

GAME 9.219<.6-0; 8.632CE-01 6.5103E-01 

U 2.A031P*-Cl 6.200AE*00 S.S3S3F*00 


SPECIES MOLE PKACTIONS 

E- S.25S2E-n2 I.A319E-C1 UtfA53E-Ol 
H •, d.929^E-0l 7.0SE8E-01 6.2735E-01 
M«- , 5.2<»03E-02 l.<»U5E-0l 1.8233F-01 
M2 ‘ l.27t-yE-03 1.107CE-C3 7.2963E-0A 
H- 3.A131E-0A 1.31ASE-03 l,<r290E-03 
H2* <».89b7E-0A 2.85ACE-C3 3.63C5E-03 


PI 

» 2.00E*04 N/SU-Mt 

USl 

» 4.C0E*C4 M/SEC 

XH2 

- 1,00 

XHE 

• C.OO 



MOVING SHUCK 

STANDING SHOCK 

REFLECTED SHOCK 

,■> 

I.l4l6t*03 

7.555b£*03 

1.17066 *04 

T 

6.1000E*01 

8.9419E*Cl 

1.03656*02 

RHO 

8.46446*00 

3.44016*01 

4.364 76*01 

H 

1.8814E*02 

3.2679E*C2 

4.06826 *02 

A 

1.0994E*01 

1.3711E*01 

1.51306*01 

s 

2.3335E*00 

2,44446*00 

2.544 76 *0C 

1 

2.2110E*00 

2.45636*C0 

2.58756*00- 

GAME 

8.96UE-01 

8.55856-01 

8.53536-01 

U 

2.6826E*01 

6.62026*00 

6.45356*00 


SPECIES MULE FRACTIONS 


E- 

9.69456-02 

1. 89576-01 

2.3083E-C1 

H 

8.04416-01 

6.177CE-01 

S.3S58E-01 

H* 

9.66516-02 

1 .6766E-01 

2.2860E-01 

H2 

7,68806-04 

O.2673E-04 

3.3987E-04 

H- 

4.64406-04 

l.26e7E-C3 

1.2075E-03 

H2* 

7.57826-04 

3.1717E-03 

3.4405E-03 
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TABLE L- Continued 


M kN/ 


Pi > 2.00E406 N/SO-M, 

USL ‘ 6.20E*06 P/SEC 

PI - 2.00E»06 N/Sg-M. 

USl « 6.60EA06 H/SEC 

XH2 s l.OC 

XHF s O.OC 

XH2 « 1.00 

XHE < 0.00 



HOVlNo SHCCK 

standing SHCCK 

REFLECTED SHOCK 


HOt/ING SHOCK 

STANUING SHCCK 

reflected shock 

p 

U2619E^03 

8.5636E403 

1.32176 40A 

P 

1.52116403 

1.07576406 

1.6696E406 

T 

6.63926401 

9.6957E4C1 

L.1126E402 

T 

7.08056401 

1.07316402 

1.3029E402 

RHO 

6.6613E400 

3.5709E4QI 

6.6539E4QI 

RHO 

8.9916C400 

3. 7532E4CI 

6.50816401 

H 

2.07636402 

3.61696402 

6.4987E402 

H 

2.66886402 

6.3578E4C2 

5.6587E402 

A 

1.139bE401 

1.6326E4Q1 

1.5971E401 

A 

1.22L3E401 

1.57356401 

1.60866*01 

S 

2. 38106400 

2. S0C6E400 

2.6056E400 

S 

2.67666400 

2.61216400 

2.7261E400 

1 

2.267964CO 

2.5255E4CC 

2.6677640C 

1 

2. 3893E4C0 

2.67086400 

2.8623E400 

GAME 

8.89356-01 

8. 55776-Cl 

8.5956F-01 

CAME 

8.8170 6-01 

8.63796-01 

8. 6309E-01 

U 

2.d263E4Ql 

6. 86326400 

6.796 9E400 

U 

3.10696401 

7.655964C0 

7. 7357E400 


bPfcClES HUL6 FRACflQNS SPECIES MOLE FRACTIONS 

F- 1.19636-01 2.UKE-CI 2.S3656-CI E- l.643tiE-0l 2.54:!e-0l 2.9870E-01 

H ^.59llE-0l S.T3T5C-01 6.90336-01 H 6.6976E-01 6.892IE-01 6,00826-01 

1.19276-01 2.C9726-CI 2.5157^-01 l,63d96-0l 2.5227E-01 2.97266-01 

H2 6,l6d5E-06 6.56626-06 2.16066-06 h2 ^.02876-06 2.16C6E-C6 6.81626-05 

H- 9.C396E-V6 1. 19696-03 1.07686-03 H- 5.6201E-36 9.8880E-06 H. 56616-06 

H2* J.73606-)6 3.17926-03 3.15276-03 H24 1.06096-03 .2.87126-C3 2.29586-03 


PI « 

2«00E406 N/Sg-M< 

Ubl ° 4.406*06 M/S6C 

XH2 « 

1.00 

XHF « O.CO 



PUVINU SHULK 

STANjING SHCCK 

KfeHLEClFU SHOCK 

P 

1 « 3b85b 40* 

9. 613^6403 

1.6880F *06 

T 

6. 7640^401 

L.0C87E402 

1. 19986 *02 

RHO 

8.8195E40 j' 

3.678CF*Cl 

6.50bJE*0l 

H 

2.276OL402 

3. «»783E*02 

4,S613=*02 

A 

1. 18 02640! 

' 1.699AF401 

3=401 

S 

2.4?86t4CU 

2. 5364E400 

2 . 680 CF 400 

L 

2. 32 75f 40) 

2.59676*00 

2.75236 400 

«jAM6 

8.84 726-01 

8. 58326-Cl 

8.69316-01 

U 

2. 9666b* Cl 

7. 125CE*C) 

7, 2196F 400 


SPEC lES 

— 

MULE fractions 

— 

t- 

1.4218F-:1 

2. 331 8E-C1 

2.7632E-CI 


7.16J9E-J1 

5.3U5t-Ol 

6.R553E-CI 

H4 

l.4l/«=-ri 

2.312C6-TI 

2.74«26-0l 

M2 

4.9836F-36 

3. IS71E-C6 

1 .2580F-C6 

H- 

5.2-^566-j4 

1 . C98CE-03 

9.54716-C4 

h2* 

9.c55or-».;4 

3.C 769F-C3 

2. 7591F-C3 


PI • 2.00E»06 N/SU-M, USl • 6.80E*C6 N/SEC 
XH2 • l.OO XHE « 0.00 



MCVlNG SHOCK 

STANUINC SHCCK 

reflected SHOCK 

P 

1.65986403 

1.1921E«C6 

1.6665E *06 

T 

7.39326401 

U L632E*02 

1.62556*02 

KHO 

9. 1516E40'> 

3.7972E*CI 

6.45826*01 

H 

2.71026402 

R. 75266402 

5.99566*02 

A 

1.26336401 

1.65486*01 

1.94176*01 

S 

2.52R6E400 

2.6659E*CC 

2.78546*CC 

L 

2.65316400 

2.7*i62E*00 

2.93696*00 

CAME 

8.8001F-01 

8.72226-01 

9.C0516-01 

U 

3.251;F401 

7.84136*00 

8.371 76*00 


SPECIES POLE FRACriCNS 


t- 

i . 6 <jI 6t -gl 

2.74456-01 

3.20876-Cl 

H 

6. 26316-01 

4,49196-01 

3.56666-01 

H* * 

1. 85596-01 

2,72156-Cl 

3.19646-01 

H2 

i 3.2438E-04 

1.3765E-C4 

3.40126-C5 

H- 

5.4245E-04 

8.8268F-04 

7.83356-04 

H2* 

1.0953E-O3 

2.59roe-03 

1. 81606-03 
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TABLE I,- Continued 


Pj -20kN/m^ 


PI s 

2.0C5+04 N/SO-M. 

. USl > S.COE«Oa H/SEC 

XH2 « 

l.OO 

XriE » C.CO 



Huyiho SHOCK 

STANDING SVOCX 

REFLECTED SMOCK 

p 

1.804jE*-03 

i.31c:e*ca 

2.C81AE*0A 

T 

7.7062E*-0! 

U2211E»02 

1.5720E»O2 

RhO 

*i, 29i»3E*-Oo 

3. 79a3t»Cl 

*.35966*01 

H 

2*9A10£»02 

5. 1612‘=*C2 

ft.5dl7F*02 

A 

1.3066E«-01 

1. 7^616*01 

2.C962E*01 

S 

2. S725E*C0 

2. 7191E+C0 

2.6A90E *C0 

1 

2*518df*-00 

2.82A£E*CC 

3.035 5E *JC 

uAME 

B.793^E-C1 

d. b395£-Cl 

9.2C*9E -01 

U 

3. 39 29 E*- 01 

ti.3096E«00 

9^ 18536 *00 


SPECIES MUtfc Pk^CTlCNS 


E- 

2.0 73 7E-Jl 

2.9A25E-01 

3.*2516-Cl 

h 

5.839*6-01 

*. 098*6-01 

3.13*86-01 

n* 

2.06776-01 

2.92796-Cl 

3.91886-01 

M2 

2.59196-0* 

U.*C5*6-C5 

l.572*e-C5 

H- 

5.32066-0* 

7.8587E-C* 

7.1722E-0* 

H2* 

l.l28lt-03 

2.25C76-03 

1.36966-02 


PI = 

2.006*09 N/SO-M. 

. USl = £.*06*09 H/SEC 

XH2 » 

1.00 

XHF * C.CO 



KOVlNi* SHOCK 

STANDING SFCCK 

RFFL6CTE0 SHOCK 

P 

2.11026*03 

l.5929E*09 

2.55226*09 

T 

8.35026*01 

1.9C2bE*C2 

1.93916 *02 

RH3 

9. 51 396*00 

3.6872£*Cl 

9.C788E*01 

H 

3. *3056*02 

6.01626*02 

7.88366*02 

A 

1.39906*01 

1.95796+Cl 

2.99996*01 

S 

2.6697L*00 

2.8198E«00 

2.95996*00 

L 

2.65626*00 

2.9899£*C0 

3.22706 *0C 

GAME 

0. 8237E-01 

9. 15836-01 

9.59166-01 

U 

2.67*56*01 

9. *8286*00 

1.1161E *01 


SPECIES POLE FRACTIONS 


£- 

2.98336-01 

3,31926-Cl 

3.8096E-01 

H 

5,02206-01 

3. 3563E-01 

2.3b75E-Cl 

H* 

2.*769F-C 1 

3.3C526-C1 

3.8090E-CI 

H2 

1,59166-09 

2.76££E-C5 

3.1199E-C6 

H- 

9,83766-09 

6.997 IE-C9 

6.68596-09 

H2* 

1.12776-03 

1.59326-C3 

7,29956-09 


PI a 2.006*09 N/Sw-H, 

USl 

* 5.20£*09 H/S6C 

PI • 2.0Ce*09 N/SU-H* 

USl 

a 5.606*09 M/SEC 

XH2 a 1.00 

XH6 

a 0.00 

XH2 • l.OU 

XHE 

a 0.00 



MOVINo SmCCK 

standing SHCCK 

REFIECTEO SHOCK 


MOVING SHUCK 

STANDING SHOCK 

reflected shock 

p 

1,95956*03 

1. *2906*0* 

2. 2113? *0* 

P 

2.27156*03 

l.6569E*C9 

2.80726*09 

T 

8.02316*01 

1.308C6*C2 

1. 7**56*02 

T 

6.68286*01 

1.50936*02 

2.152C6*02 

RMU 

9.91926*00 

3. 761*6*01 

*.22826*01 

RmO 

9.59626*00 

3.58C8E*Cl 

3.93856*01 

H 

3, 18116*02 

5.583fcE*C2 

7.2U6F*02 

H 

3.68936*02 

6.96a7E*C2 

8.59566*02 

A 

1.35156*01 

1. 8*796*0 1 

2.2676F *01 

A 

1.99806*01 

2.08006*01 

2.63536*01 

S 

2.620bE*CC 

2. 77C 7E*C0 

2.900*6*00 

$ 

2,71756*00 

2.8662E*C0 

3.00996*00 

L 

2. 5863^*00 

2.93* 7E*00 

3. 1339F*00 

L 

2. 72626*00 

3.C6576*C0 

3.31216*00 

CAME 

8.80306-01 

8.'»875E-Cl 

9.*06TE-01 

GAME 

0.85776-01 

9.39996-01 

9. 79386-01 

U 

3,5392c*C’ 

8. 835*16*00 

1,01216*01 

U 

3.81936*01 

1.02036*01 

1.22766*01 

6- 

2.28U3F-01 

3.139C6-CI 

3.62726-Cl 

E- 

2. 67596-01 

3.98E66-C1 

3.96686-01 

H 

5.9270E-01 

3. 7175F-01 

2.73166-01 

H 

9.63806-01 

3.01076-01 

2.05396-01 

H* 

2 .27916-01 

■'.12216-01 

3,62926-01 

H* 

2.66996-01 

3.98236-01 

3 .96786-Cl 

H2 

2.09876-09 

*♦.89506-05 

7.00396-06 

M2 

1.22906-09 

1.99676-C5 

1.99926-06 

H- 

5.12206-0* 

7.06C56-C* 

7.03906-09 

h- 

9,50106-09 

5.96386-09 

6.26 566-09 

m2* 

1.1391E-05 

1 .88S66-03 

1.00296-03 

H2* 

I.C975E-03 

1.2233F-C3 

5. 29716-09 
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TABLE I. - Continued 


Pj - 20 mfrn 


PI 

a 2.00E«0« N/SU-H, 

U$1 > S.eOE«C4 H/SEC 

PI » 2.00E»0^ K/SQ>N» 

USl 

« 6.20E«04 H/SEC 

XH2 

= 1,00 

XHE - C.OO 

XH2 • 1.00 

XHE 

» O.CC 



MOVING SHOCK 

STANUING ShCCK 

REFLECTEO SHOCK 


MOVING SHCCK 

STANDING ShCCK 

REFLECTED SHOCK 

P 

2.A3d6E«^03 

l,TE356*C4 

3«0698E«0A 

P 

2.7856E4>03 

1.9511E«04 

3.5905E404 

T 

9.03^8E^01 

1.6251E«02 

2.3873E«02 

T 

9.803IEf0l 

1.8764E«02 

2.89O0E4O2 

RHO 

9.6A6*JE4C0 

3.A5CAE4C1 

3.791AE*01 

RHO 

9.6381E*00 

3.L60CE401 

3.92566401 

H 

3.957AE«02 

6.91S06«C2 

9,3474E^02 

H 

4.5204E«^02 

7.8431E402 

1.094 3E4C3 

A 

U5007E»01 

2.2090E«01 

2.6276E *01 

A 

U6188E»^01 

2.4746E401 

3.2018E401 

S 

2.7657E400 

2.9146E«00 

3.0532E^00 

S 

2.8622E^00 

3.00C2E«00 

3.1412E400 

1 

2.798SE«’00 

3.145C64C0 

3.391SE«00 

z 

2«9462E^00 

3.2906E400 

3.5228E400 

GAME 

8.9080E'-01 

9.5A7AE-01 

9.8746E-01 

GAME 

9.06 7SE-01 

9.9174E-01 

1.00676400 

U 

3.95A2E«^01 

1. L0A66«01 

1.344 GE^Ol 

U 

4*22S2E^01 

1.2874E*C1 

1.5921E401 


SPECIES MOLE PRPCtIQNS SPECIES MOtE FR4CTIONS 


6- 

2.8O46E-01 

3.65C4E-01 

4. 10696-01 

e- 

3.2257E-01 

3. 92796-01 

4.3249E-01 

h 

4,261 7E-01 

2.68616-Cl 

1,77486-01 

H 

3.54166-01 

2.1345E-01 

1.3413E-01 

H4 

2«8582E*0l 

3.64646-01 

4.10876-01 

H4 

3.2200E-0X 

3.927CE-C1 

4.3271E-01 

H2 

9.19546-05 

7,98776-06 

6, 90686-07 

h2 

4,79186-05 

2.343EE-06 

1.886OE-0T 

H- 

4.1U76-04 

5.56506-04 

5.71826-04 

H- 

3.250 5E-04 

4.83416-04 

4.5018E-04 

h24 

1.047t£-03 

9.52196-04 

3.88546-04 

H24 

8.96796-04 

5.69ECE-04 

2.231SE-04 


PI B 2.0CE404 N/SU-Mi 

OSl 

« 6.CCE4G4 M/SEC 

PI • 2.006404 N/SO-M, 

USl 

- 6.406404 M/SEC 

XH2 « l.OO 

XHE 

« C.OO 

XH2 « l.DC 

XHE 

» O.CO 



MOVING SHUCK 

standing SHCCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHCCK 

reflected shock 

P 

2. 61C3E403 

1.66226404 

3. 3364E404 

P 

2.9678E403 

2.03766404 

3.85446404 

T 

9.4338E401 

1.74816402 

2.6357E402 

T 

1.02U6402 

2.015764C2 

3.15916402 

RHO 

9.6648E4C0 

3. 3CeiE401 

3.6569E401 

RHO 

9.61266400 

3.01016401 

3,41156401 

H 

4.2345E402 

7.375964G2 

1.014CE403 

H 

4.81596402 

6.32126402 

1.17776403 

A 

l.557lfc40l 

2. 341464C1 

3.C1746401 

A 

1.68336401 

2.61296401 

3,38426401 

S 

2.dl37B400 

2. 958564C0 

3.0987E40G 

S 

2.90776400 

3.04136400 

3.18136400 

2 

2.d721E400 

3.220364C0 

3.4616E400 

1 

3.0215E400 

3.3SB2E4C0 

3.57646400 

GAME 

8.97«)5E-0: 

9.738tE-Cl 

9.9789E -01 

GAME 

9.1771E-01 

1.00866400 

1.0137E400 

U 

4.09136401 

1.1948E401 

1.47206401 

U 

4.3610E401 

1.39C86401 

1,70936401 





jPCC ICS 




E- 

3.047C6-01 

3. 7V68E-01 

4.22326-01 

6- 

3.38V2E-01 

4. 04686-01 

4.4096E-01 

H 

3.«980E-0l 

2.39606-01 

1.5394E-CX 

H 

3.2l5oE-0l 

1,89246-01 

1.17306-01 

H4 

3.340aE-0l 

3. 7946E-01 

4.2274F-CI 

H4 

3.3840E-C1 

4.04896-01 

4.41176-01 

H2 

6.74836-05 

4.2893E-06 

3.50C06-07 

H2 

3.3627E-05 

1.27956-06 

1.0662E-07 

H- 

3.6919E-04 

5.2C14E-04 

5.11936-04 

H- 

2.84056-04 

4.G4246-04 

3.91 73E-C4 

h24 

9.0O39E-O4 

7. 36966-04 

2.91296-04 

H2* 

8.0874E-04 

4.37896-04 

1.74276-04 
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TABLE I.- Continued' - 




PI * 
XH2 • 

2*0CE»0A K/S^*Mt 
l.OO 

USl b'6.ACE>CA m/sec 
XHE > C.OO 

PI ■ 
XH2 • 

2.006»04 N/SO-Mi 
1.00 

> USl « T.COF^CA M/SEC 

XHE 8 C.OO 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


HOVlNu SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

3.1S19E^03 

2. 1077E«CA 

<i«0683Et0A 

P 

3.S33CE^03 

2*22C5EaC4 

4.5217E^04 

T 

‘ l.068SE^02 

2.LS16E«02 

3.A296^^C2 

1 

l.I7$6Et02 

2.4431E»02 

3.9944E^02 

RHO 

9.518AE*00 

2.e6A4E«Cl 

3.2696E^0t 

KHO 

9.2432E^00 

. 2.3778E«01 

3.0S74EH01 

H 

. S.1197E»02- 

8.8D16E4C2 

U2616E ♦Oa 

h 

• 5.75^0E^02 

9.7821E^C2 

l.4367E^03 

A' 

l,7567E^0l 

2.7431E»C1 

3.!6t2E*01 

A 

l.929AE^0L 

3.0074E40I 

3.90T8E ♦Ol 

’S 

2.9SA9E»00 

3.0789E*C0 

3.2I96E^00 

s 

3.0A55E^OO 

•3.1528E4C0 

3.291 SE^OO 

1 

3.0990E»C0 

3.A179E«00 

3.6238E^0C 

L 

3.2S13E^00 

3.S2$7E*C0 

3.7025E^00 

CAME 

9«319JE-01 

1.0233E400 

U02QSE40C 

GAME 

9.6890E-0L 

l.OSOCE^OO 

1.C32AE ♦OO 

U 

A.4912E«0L 

I,A9I9E«C1 

1.8220E^01 

U 

A.7A69E^01 

1. 7029EA01 

2.0486E^01 


SPEC Its 
E- 

3.5S36E-01 

■ MOLE HKACTIUNS — 
4.1512E-0L 

4,4822E-C1 

SPECIES 

B- 

3.8537E-01 

• mole fractions — 

4,32956-01 

4.59926-01 


2.8877E-31 

1,68956-01 

1.0288E-01 

H 

2.2891F-01 

1,33466-01 

7.96606-02 

HA 

3.S409E-U1 

4.1S18E-01 

4.4842F-01 

HH 

3..8504E-31 

4,33066-01 

4*60076-01 

H2 ‘ 

2.23916-05 

7,3fcE4E-C7 

6.2948E-C8 

H2 

J,9382E-06 

2.S167E-07 

2.41506-Ca 

H- • 

2.42S6E-04 

4,05016-04 

3.3592E-04 

H— 

1,72126*04 

3.2222E-C4 

2.4093E-04 

H2t' • - 

7.0748E-04 

3.42496-C4 

1,37976-04 

h2h 

5,04676-04 

2,09446-04 

8.94916-05 


PI * 2«OC£^C« N/SU»M. 
XH2 • 1.00 


USl » <«eOE«C4 N/SEC 
XHE « 0«CO 


P 

T 

RHO- 

H 

A 

S 

I 

CAME 

U 


MOVINO SHOCK 
3.34i)6E«^03 
1 . 1194 E ^02 
9.3S 

5 .A 32 SE «^02 

U0366E^Ol 

3.0008k«>00 

3.17565^00 

S,A891E-01 

A.b203E«01 


STANDING SHOCK 
2 . 1689 E 4 C« 
2.3001E«C2 
2.7129E^CI 
9.286/E^02 
2.88C<>E«0l 
3.1178E«C0 
3 .^ 75 SE 4 C 0 
1.0378E«C0 
l.5975E*Cl 


REFLECTED SHOCK 
A.316 5E«^OA 
3,7l33Et02 
3«1706E^01 
!• 3^916 ♦OS 
. 3* 7387E^Ol 
3.2588E«0C 
3.6662E^OO 
l.C268E^00 
l, 9 <>D<»E^ 0 t 


SPECIES HOLE FRACTIONS 

E- ' J.70d2E-0l 4.248EE'0l 4.S<iS9E-01 
M 2.579AE-01 U4952E-CI 9,0253E-02 
HH 3.7042E-O1 9.2^S7E-0l ^.5^766-01 
H2 . 1.4i«»2<iE-;5 4>,ld3AE>07 3.8129E-08 
H* 2.0508E*0A 3.6UCE-0<» 2.6<»78E-0A 
H2H ' 6.0503E-0A 2.0«71E-C4i t.lOlTE-OA 
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• ^TABLE j.- Continued 


Pj -50kN/,m^ 


PI «« 

5.00E*-04 N/SO-M, 

USI » 4. COE 

*03 M/SEC 

PI = 

5.00E*04 N/SU'M, 

» USI « e.ooE*o3 M/$ec 

XH2 

UOO 

. XHE » C.OO 

, j 

XH2 =“ 

1.00 

XHE s 0.00 



MOVING SHUCK 

STANDING SKCCK 

REFLECTED SHOCK 


MLVINC SHOCK 

STANDING SFOCK 

REFLECTED SHOCK 

.P 

1 .0t)3fc£*0'. 

2. 1976E*C1 

5.3615E*01 

* V' 

2.42fi76*C\- 

7.65I4E*01 

1.5478E*02 

T 

. 2.7UOE+OC 

3. 356SE*00 

4.71636*00 

.T 

4.85S«2E*00 

6.74106*00 

'6.8318E*00 

RH3 

3.SI200E + 03 

6.54766*00 

1. 13696*01 

,RHO ' 

4.99836*00 

I. I349E*0L 

1. 7479E*0l 

H 

2.77456*00 . 

3.45266*00 

A. 43866*00 

H 

5.09986*03 

'7.3071E*C0 

1.00276*01 

A . 

1.64326*00 

1. 6212E*C0 

2. 1385E*00 

A 

2.16856*00 

2.524CE*C0 

.2.64516*00 

S 

1.07036*00 

1.0726E*00 

1 .0954E*00 

*S 

1.15066*00 

I. 1603E*C0 

1.19026*00 

1 

1.0000E*00 

l.OOOCEtOC 

^ l.Q000E*O0 

1 

1.0000E*0U 

1.0002E*00 

1.0O27E*dO 

GAME 

9.«)4‘i4 6-01 

9.eeiiE-Qi 

9.69olE‘0l 

GAME 

• S.6770E-01 

9.44876-Cl 

9.1409Erdl 

U 

2.26636*00 

' 1.35336*00 

1.194ie*C0 

U 

3.65136*00 

1.60446*00 

1.46316*00 


SPFCIES ►'OLE f-RdCTICNS SPECIES HQJLE ERACTICNS 


E- 

3.C72C6-34 

1.25126-34 

6.2562E-28 

6- 

6.167JE-27 

2.02276-19 

1.36836-14 

.H 

6.l63dE-l.2 ^ ,, 

2.3034E-10 

1. 14778-06 

H 

2.562 5E-06 

3.0555E-C4 

S.3l97E-a3 

;H* 

3.452oE-37 

3.2324F-36 

1.52976-28 

*** 

3.67466-27 

9.5786E-'20 

8.2050E-.15 

,H2 , 

1.00006*00 

1. 00006*00 * 

1.00006*00 


1.00006*00 ' 

9.9565E-01 

9.9468E-01 


1.32056-41 ; 

^ 37316-40 ' 

2.36036-32 

V 

3.2195E-30 

3.0876E-22 

3*1373E-:U 

.h2* 

4.20766-35 . 

3.C2E46-35 

4.7268E-28 

•*H2* . 

2. 49566-27 

1.0675E-19 

5.7920Erl5 


PI » 5 

.00E*04 N/SU-M. 

» USt « 5.C06*C3 M/SEC 

Pi • 

5.00E*04 N/SQ-Ni 

> USI • .T«C0E*03, M/SIC . . 

XH2 =* 1 

.00 

XHE • 0.00 


XMi • 

l.OO 

XHE • C.OO 

* . * V* y 


MOVING SHOCK 

STANDING SMOCK 

REFl EC T60 SMOCK 


MOVING SHUCK 

STANOING SMOCK 

REFLECTED SHOCK 

P 

1.6743^*0. 

4.453lE*Cl 

5. 73466*01 

P 

3,32796*01 

1. 19226*02 

, 2.25816*02 

T 

3. 70036*00 

4.92256*00 

6.6936F*00 

1 

6,16396*C0 

8. 71C56*00 

1.06046*01 

RHCJ 

4.5254E*CJ 

9.C44cE«CC 

1.45426*01 

KHO 

5. 39856*00 

1. 365I6*Cl 

2.CS9S6*01 

H 

3.d20oc*0U 

5. 17ia6*00 

7.24836 *00 

H 

6.61326*00 

9.87216*00 

. l.3220E*01 

A 

1.90786*00 

2.18176*00 

2,51626*00 

'a 

2.42166*00 

2. 82S5E*0J 

3.10966*00 

S 

I. 11 jue*03 

1.11676*0C 

1. 14386*00 

s 

1. la86E*00 

^ 1. 20256*00 

1 .234 66*C0 

L 

l.OOCOE*GO 

l.COOCE*00 

I.C0Q16*C0 

1 

1,00016*00 

' 1.00266*00 

1.01486*00 

GAME 

9.8361 e-Ol 

9,86886-01 

9.45796-01 

GAME 

9.51336-01 

9. 14156-31 

' 8.81906 *tOl 

U 

2.9o2:e*oo 

1. 4793E+CC 

1.23906*00 

U 

• 4,33816*C0 

1.71326*00 ' 

^1.54236*00 
















E- 

1.83236-32 

6,24216-26 

L. 88896-19 

6- 

9,36616-21 

9.42eSk-15 

7.38696-12 

h 

4.44836-09 

3.0C48E-0t 

2.4459E-C4 

h 

1.31986-04 

' 5.24286-03 ‘ 

2.91606-02 

H* 

5.5283F-33 

2,3C67E-2o 

1.21006-19 

Pi* 

4.69796-21 

5.84386-15 

4.93666-12 

H2 

1 .00006*00 

» ,CCCCE*00 

5.9976 6-Cl 

H2 

V.59d7F-0i 

9.9476E-C1 

9.70826-01 

h- 

3.i2tlf-37 

1.7<,76t-29 

2.2165E-21 

H- 

1.0681E-22 

1.73486-16 

4.47946-13 

H2* 

1 . 32106-32 

3.53E2E-26 

7.01C36-20 

He* 

3.6790C-21 

3.75666-15 

2.898267.12 


TABLE I.- Continued 


p^-50kN/m^ 


PI * 

S.OOE^OA N/Su-H 

• usL B e.coe^da 

H/SEC 

PI = 

S.OCE^OA N/SU-H, 

> USl « l.C0E«C4 M/SEC 

XH2 B 

l.OC 

XHE = 0.00 


XH2 = 

1.00 

XHE B 0.00 



PUVlKli SHOCK 

STANDING SFOCK ' REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHCCk' 

reflected shock 

P 

A. 37?eE»Ol 

1.763LE«02 

3.1265E«02 

? 

6.976£E«^01 

3.5C76E*C2 

5.6AC6E«02 

T 

7.5757h^CO 

I.0597E4CI 

1.2S03E«01 

T 

1.02A6E4^0I 

1.3788E^01 

L.SSAOE^Ol 

RHO 

5.7735fcVa3 

1.6A0SE«01 

2.A03aE^01 

RHO 

6.696VE»00 

2.36ATE»C1 

3.2202E«01 

H 

d. BbAOE^CO 

1. 29l6E*0i 

l.ASAlE^Ol 

N 

L.2!>97E»0L 

2.0A96E»0l 

2.567TE»01 

A 

2.655AE«^CJ 

3.0762E«C0 

3.3576E *0C 

A 

3.0171E*00 

3.5767E«00 

3.e989E^00 

S 

I.22S0E4-00 

1. 2^A0E*00 

1.2789E*C0 

$ 

1.29A9E»00 

1. 3293E*00 

U371CE^00 

L 

L.OOOVE^OO 

1.01A2E*CC 

l.0A33E*OO 

2 

1.0167E*^0D 

1.C758E»00 

1.1273E^00 

GAME 

9.2993E-01 

8.blodE-0L 

8.A683E-01 

GAME 

d.738SE-01 

B.62A3E>Cl 

8.6779E-01 

U 

5«0305E*00 

1. 7666E*C0 

U5913E ♦OO 

u 

6.A689E«0D 

1. 8292E«U0 

L.6929E^00 


SPEClEi MOt6 FfiACnOhS SPECifcS MULE FRACTIONS 


E- 

9.25156-17 

4.6973E-12 

3. 26076-10 

E- 

3.3549E-12 

3.2274E-09 

3.14806-08 

H 

1.7989E-U3 

2.7966C-02 

7.74016-02 

H 

3.2877E-02 

1.40896-01 

2.25786-01 

■ 

6.13006-17 

3.1967E-12 

2.34086-10 

M» 

2.5477E-12 

2.46466-09 

2.50536-08 

, H2 

V. 98206-01 

9.72CS6-01 

9.22606-01 

H2 

9;67126-0l 

0. 59116-01 

7.74226-01 

" H- ; ■ 

5.3A136-19 

2.3022t-l3 

3.50956-11 

H-. 

9.45096-14 

4.47136-10 

6.57416-09 

** h2» 

3.17496-17 

1.73C9E-12 

1.27086-10 

H2^ 

9.01736-13 

1.21C2E-09 

1.3001E-C6 


PI B 5.00ct04 N/SQ-M, 

USl « 9.006*03 H/S6C 

PI • 5«006*0A N/SU-H» 

USl • 

1.10E*C4 M/SEC 

XH2 « 1.00 

XH6 • O.O'O 

XH2 « 1.00 

XHE « 

0.00 



MOVING SHOCK 

STANDING SFCCK 

keflecteo shock 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

p 

5.59036*01 

2.51736*02 , 

4.2241E*02 

P 

8.53336*01 

4.758C£*02 

7.43296*02 

t 

8.9bl3E*0C 

l.2267?*0l 

1 .40A 76 *01 

, T 

1.1342E*01 

1.5235E*01 

1 .7 0 4 96 * 01 

RHO 

6.1919E*00 

l.9753E*0l 

2. 78916*01 

RHO 

7, 26156*00' 

2.78126*01 

3.67336*01 

H 

l.0357c*0l 

1. 6452E*C1 

2.09736*01 

H 

I.50B0E*0l 

2.502BE*C1 

3.10026*01 

A 

2.84996*00 

3.32Uc*CC 

3.61736*00 

A 

3.17856*00 

3. U48SE*C0 

4.2098E*00 

S 

1.26026*00 

1. 286CE*00 

1 .32426*00 

$ 

1.3301 E*00 

1.3738E*CC 

1.41966*00 

1 

1.00536*00 

1.03896*00 

l.C7826*00 

1 

1.0361E*00 

1. 12306*00 

1.186 9E*00 

GAME 

8. 99 59 E- 01 

8.65776-01 

8.63966-01 

GAME 

8.59 72E-01 

8.6576E-CI 

6.75626-01 

U 

5.73906*03 

1. 7971E*00 

1.638<.6*CC 

U 

7.21256*00 

1.8796E*00 

1.77366*00 


SPEC lES 

e- 

4.7<*63E-l^ 

• HOLS FRACTIONS — 
2.3151E-10 

4.3640E-C9 

SPECIES 

E- 

5.8337E-11 

• MOLE FRACTIONS — 
2.3434E-08 

1.59136-07 

H 

1.0496E-02 

7. 48626-02 

1.4500E-CI 

H 

6.9679E-02 

2.1898E-01 

3.1493E-01 

H* 

3.41076-14 

1.6851E-10 

3.31176-09 

H* 

4.5851E-11 

1 .eBTBE-OB 

1.3225E-07 

H2 

9.8950E-01 

9.2514E-01 

8.55006-01 

H2 

9.3032E-01 

7.81026-01 

6.8507E-01 

H- 

6.92376-16 

2.13C5E-U 

6.88516-10 

H- 

2.S010E-12 

4.36666-09 

4. 10606-08 

H2* 

1 .40486-14 

8.43C5E-11 

1.74086-09 

H2* 

1.4986E-11 

9.12466-09 

6.7946 E-08 
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TABl£ I. - Continued 


Pj -501cN/nn^ 


PI 

=• 5.00E+04 N/SO-M, 

USL = 

1.20E^CA H/SEC 

PI « 5.00£«04 N/SQ-Ht 

USl 

« 1.40E«04 M/SEC 

XH2 

» 1*00 

XHE - 

0.00 

XH2 » l.OC 

XHE 

> 0.00 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

reflected shock 

p 

1.0258E+02 

6.2641E+02 

4.6I24E+02 

P 

1.4165E+02 

1.Q003E+03 

1.5064E+03 

T 

1.2312E-f01 

1. 66S4E+QI 

1.86066+01 

T 

1.4029E+01 

1.4524E+01 

2.1493E+0I 

RHO 

7,84076+00 

3. 14306+01 

4. U34E+0L 

RHO 

a,4U46+Q0 

3.4030E+01 

4.82426 +01 

H 

1.78046+01 

3.0C24E+C1 - 

3.6438E+01 

H 

2.39566+01 

4.1327E+C1 

5.0578E+01 

A 

3.3422E+C0 

4. 1244E+00 

4.5S24E+00 

• A 

3.6B46E+00 

4. 78866+00 

5.35106+00 

S 

1.3662E+00 

1.41486+00 

1.46 4 86 +00 

S 

1.4417E+00 

U5146E+00 

1.57366+00 

1 

1.0626E+00 

1, 17406+00 

1. 25606+00 

1 

1.1331E+00 

1.3I27E+00 

1.41846+00 

GAME 

8.5382E-C1 

6. 72426-01 

8.8700E-01 

GAME 

B.5418E-01 

8.9471E-01 

9.17926-01 

U 

7.9635E+00 

1.45646+QO 

1.8736E+00 

« U 

9.4SI4E+00 

2.1594E+00 

2.1386E+00 


SPECIES POLE fPiCTICNS SPECIES MOLE FBPCTIONS 


E- 

4.70386-1 J 

1.1482E-07 

6.3346E-07 

E- 

8.8417E-09 

1.3686E-06 

6.4103E-06 

H 

1.1776E-01 

3.036S6-C1 

4.07706**01 

H 

2.3489E-01 

4.7638E-01 

5.89896-01 

H+ 

3,79846-10 • 

4.S14CE-06 

5.47466-07 

V- H+ 

7.4519E-09 

1.2136E-06 

5.9042E-06 

h2 

8.62246-01 

6.46416-01 

5.42246-01 

hZ 

7.6511E-01 

5.2361E-01 

4.10C96-01 

H- 

2.72646-11 

2.6544E-08 

1.90706-C7 

H- 

7,61766-10 

4. 12646-07 

2.2645E-06 

H2+ 

1.17816-10 

4.62276-08 

2.76706-07 

H2+ 

2.1515E-09 

5.67556-07 

2.7706E-06 


PI » 

5.00E+04 N/SQ-M 

• USl « L.306+C4 M/SEC 

PI • 

5.00E+04 N/SU-M, 

USl • 1.50E+04 

M/SEC 

XH2 » 

l.oo 

XHE ° C.OO 


XH2 * 

1.00 ' 

XHE • C.CO 

1 . 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK REFLECTED SHOCK 

P 

1.21356+02 

- 8.0186E+02 

L.21S6E +03 

- P 

1.6346E+02 

1.2180E+C3 

1.8324E +03 

T 

1.31976+01 

1.8072E+01 

2.0237E+01 

T 

1.4828E+01 

2. 10366+01 

2,39376+01 

RHU 

8.3462E+00 

3.5713E+CI 

4.S046E+01 

RHO 

9. 3747E+00 

4. I649E+01 

5.C719E+01 

H 

2.07626+01 

3.546CE+CI 

4.3451E+01 

' M 

2. 7384E+01 

4. 7606E+01 

5. 83366+01 

A 

3. 5104E+00 

4.4519E+00 

4.4307E+0C 

A 

3.6667E+U0 

5. 1524E+00 

5.82296+00 

S 

1.4034E+00 

1.4668E+C0 

1.5212E+00 

S 

1.4810E+00 

1. 562SE+C0 

1.6265E+00 

1 

1.0951E+C0 

1. 24256+00 

1.3335E+00 

L 

1.1759E+00 

I. 3B85E+00 

1.50936+00 

GAME 

8. 52636-01 

8.827CE-01 

4.C046E -01 

GAME 

8.5749E-01 

9.0889E-01 

9.38506-01 

U 

8.70926 + 03 

2.05226+00 

1.4444E+00 

U 

1.01896+01 

2.2923E+C0 

2.30856 +00 


SPECIES MOLE FBACTICNS SPECIES MOLE FRACTICNS 


E- 

2.3644E-09 

4.3262E-07 

2.12836-06 

E- 

2.7146E-08 

3.8349E-06 

l.8046E-0S 

H 

1.7372C-01 

3.9C2tE-01 

5.00146-01 

h 

2.991Bk-01 

5.5958E-CI 

6.7483E-01 

H+ 

1.952 8E-09 

3. 7U9E-07 

1.90376-C6 

*■ H+ 

2.3321E-08 

3.4962E-06 

1.7021E-05 

H2 

8.26206-01 

6.C971F-01 

4.9986E-CI 

H2 

7.0082E-01 

4.4G41E-01 

3.2512E-01 

h- 

1.7138E-10 

I. 17126-07 

7.1033 6-07 

' H- 

2.6778E-09 

1.23296-06 

6.4458E-06 

H2 + 

5.62996-10 

1.7K56-07 

9.34976-07 

H2 + 

o. 50266-09 

1.5716E-06 

7.47C3E-06 
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TABLE I.- Continued 


, Pj-SOkN/m'' 


PI 

AH2 


V ■ 

'rhi ' 

'£■' ' 

GAME 
U . 


?2 i 

‘T.- ' tfC • 


!6*C4 N/S.J-H, 

. USl « 1.60E*C4 

H/SEC 

PI « 

5.00L*04 N/Su-Mi 

> USl 1.80E*04 M/SEC 

> 

XHE » C.OO 


XH2 » 

1.00 

XHE » C.CO 


)/lNG SHOCK 

STANDING SHOCK REFLECTED SHOCK 


MOVING SHCCK 

STANDING SHOCK 

REFLECTED SHOCK 

..86796*02 

1.4531E*C3 

2.19476*03 

P . 

2.37696*02 

, 1.9509E*03 

3.01696*03 

..56106*01 

' ’2.26466*01 

’ 2.6UOE*01 

T 

1.71716*01 

2.6343E*C1 

3.22686*01 

i. 78246*00 

4.36786*01 

5.2242E*C1 

RHU 

1.0407E*CL 

4.5274c»0l 

5.22056*01 

1.10406*01 ' 

5.43C2E*01 

6.68116*01 

H 

3.90756*01 

6.8B04E*01 . 

8.60636*01 

>•05736*00 

' 5.S466E*CG 

6.36356*00 

A 

4. <*6916*00 

6.459CE*C0 

7.72386*00 

1.52136*00 

1.61146*00 

1 .68006*00 

S 

1.6044E*00 , 

1.7074E*CO 

^•78566*00 

1.22336*00 

1.46856*00 

1.604 76*00 

2 

1.3302E*00 

1.6358E*00 

. 1.79096*00 

i.62116-Cl 

9.25526-Cl 

9.6388E -01 

GAME 

6.7446E-01 

9.6814E-C1 

1.0323E*00 

1.09246*01 . 

2.44836*C0 

2.51626*00 

U 

1.2370E*0L , 

2.8512E*00 

3.07146*00 














7.19506-08 

9.89406-06 

4.94846-05 

£- 

3.81636-07 

5.70686-05 

3.91396-04 

3.65036-01 . 

6.36406-01 ' 

7.53516-Cl 

H 

4.9645E-01 

7. 77166-01 

8.81996-01 

6.28976-38 

9.2319E-C6 

4.75226-05 

H* 

3.44516-07 

5.50211-05 

3.82416-04 

6.34976-01 

3.6157E-C1 

2.46366-01 

H2 

^ 5.0355E-01 

2.22696-01 

1.17026-01 

7.88896-09 . 

3.26276-06 

1.7034E-C5 

h- 

4.8180E-08 

1.761CE-05. 

1.0422E-04 

1.69426-08 

3.924EE-06 

L.89966-05 

h2* 

8.5294E-08r 

1.96566-05 

1.13206-04 


PI 

• 5«OGE*04 N/Sg-Mf 

USl » 

1.70E*04 M/SEC 

PI • 5.006*04 N/Sg-N« 

USl 

• 1.906*04 M/SEC 

XH2 

• l.OO ' ' 

XHE « 

C.OO 

XH2 » 1.00 

XHE 

« 0.00 


• *■'- 
.'■* ‘ 

RHU ' 


s 

U' * 


GAMC 
U ^ ' 


PCVIMG bHOCK 
2. ll<idE«C2 
1.0386E^01 
1.0124E«01 
• 3,AS43E#01 
^•2STi>E«do 
I.5625E^OO 
l.27<»dE»00 
b.6778E-01 
l.l648fc«^Ol 


STANulNG ShCCK 
l.6S6CE«G3 
2.4391E*0l 
<>.<»86CE«01 
6.135SE«Cl 
5.98C7E+00 
1.6SSCE^00 
r.55l9E*00 
. 9.A49eE*Cl 
' 2.6303E«00 


reflected shock 
2«38r4E»03 
2.e861E«01 
5. 27276 ^01 
7.5991E401 
6. 98826*00 
1«7331E*00 
U7003E*00 
9*951 7E -01 
2. 764 56 *00 



MOVING SHOCK 

standing SHCCK 

reflected SHOCK 

p 

2.6529F*02 

2.20636*03 

. 3.48236*03 

T 

1.79796*01 

2.8592E«Cl 

3,67426*01 

RHU 

1.06256*01 

4.49316*01 

5.07376*01 

H 

4.3439E*01 

7.66016*01 

- 9.71756*01 

•A 

4.6933E*00 

6.99216*00 

8.55066*00 

s 

l.o469E*00 

. 1.754C6*00 

1.83706*00 

1 

l.3892E*00 

1.71746*00 

1.86806*00 

GAME 

8.8219E-01 

9.9565E-01 

1.06536*00 

U , 

1.3O06E*O1 - 

3.10046*00 

. i.3.4642E*00 


SPEC res — pole fracticns 


SPECIES 


MOLE FRACTIONS 


fc- ^ , 

H* ' 

H2 \ * 

* 

H2*" . 


1.72356-07 

4.3109E-01 

1.5321E-07 

5.68916-01 

2.0485E-06 

3.9631E-08 


2.4071E-05 

7.1I16E-C1 

2.2881E-0S 

2.8876E-01 

7.83366-06 

9.0229E-C6 


1.36046-04 

8.23276-01 

1.3220E-04 

1.76376-01 

4.26386-05 

4.64806-05 


E- 

8.0094E-07 

1.3449E-04 

1. 18466-03 

H 

5.60276-01 

8.35C1E-01 

9.2555E-C1 

H* 

7.3378E-07 

1.3093E-04 

1.15676-03 

H2 

4.3973E-01 

1.6465E-01 

7. 15 87 £-02 

H- 

1.0529E-D7 

3.7671f-05 ' 

2.47446-04 

M2* 

1. 7245E-07 

4.1230E-05 

2.75326-04 
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TABLE l.-Contthued 


Pj -50M4/m^ 


* 

S.OOE^CA N/SU-Ht 

USl • 2«C0E«CA H/SEC 

PI * 

5.00E404 N/Sg*Mt 

USl • 2.20E4d4 

M/SEC ':i 

XH2 • 

1.00 

XHE • Q.CO 


XH2 • 

1. JO 

XHE • 0.00 



M0«^1NG SHOCK 

STANOIHG SPCCK 

RtfLECTCO SHOCK 


MOVING SHOCK 

STANDING SPOCK REftECTSO SHOCK 

P 

2.9A3bEt02 

2.4SA9E«G3 

3.9726E«03 

P 

3.562SE402 

2.9175E403 


T 

1.68L0E«01 

3.1249E«01 

4.224oE«01 

T 

2.06^4E401 

3.8233E4C1 

5«33)9E*0t 

RhO 

1.0780E401 

A.3627E«C1 

4«6fi97E«0l 

RHO 

1.0896E40I 

4.0036E4C1 

4*86221 40t 

H- 

4.d036E«-0I 

6.470£E«CI 

1.0915E^02 

H 

5.7923E401 

1.0178E402 

l*34ttE*0l 

A ' 

o.9322E«OQ 

7.5B46E«00 

9.3073E«00 

A ' 

S.4665E400 

8. 84B8E400 

1.C19IE401 

S 

l.6B99E^00 * 

1.79SIE«00 

l.E851E«00 

S 

1.7766E40J 

1.8829E400 

' US660E400 

1 

1.A513E«^00 

1.792SE«00 

’ i.9231E*00 

2 

' 1.5831E400 

1.9060E400 

* 1.9672E409 

GAME 

6.9112E-01 

1.027CE«CC 

1.0662E«00 

CANE 

9.1392E-01 

1.0744E400 

‘ 9.I109I-0I 

U 

i.3T9SE«0l 

3.4024E400 

3.6977E 400 

M 

I.S191E401 

4.122AE400 

4.62S6C400 


SPECIES HOLE ERPCTICNS SPECIES hJLE FRPCtlOMS 


E- l.6lEiJ£-04 3.1S4SE-04 3.*04«E-03 E- 6.1745E-06 1.8U3C-03 1.49Uf>OZ 


H 

6.2l9iE-0l’' 

8.8323E-0I 

9.4937E-CI 

H 

7.36616-01 

9.45COE-01 

9.4799E-01 

h4 

1.4976E-06 

3.1271E-04 

3.310QE-03 

H4 

5.877U-06 

1.77671-03 

l.*}Wt>«2 

H2 

3.7808E-01 

’ l.tS98E-Cl 

4,27596-02 

H2 

2.63386-01 

5.08C36-02 

l.««Uf>OP 

H« • 

2.U9IE-07 

7,73566-05 

5,29266-04 

H- 

8 .20826,-0 7 

2.84556-04 


M24 ' 

3.31876-07^ 

' 8,4lU6-05 

6.2406E-C4 

M24 

1.11826-06 

3.221C6-C6 

1.920.E-09 


PI •• 

».00E*04 M/Sg-M, 

1 USl • 2,1C64C4 

M/SEC 

PI • 

5 

.00E404 nVsO-Mi 

USl • Z.J0E.C9 N/Sfec , '['t 

XH2 * 

1.00 

XHE • 0.00 


XH2 • 

1 

.00 

XHE • 0.00 



MOVING SHOCK ' 

standing SPCCk PEElECTEO SHOCK 



MCVING SHOCK 

STANDING SPOCK 

REFLECTED SHOW 

' P 

' 3.2461E40? 

2.6S5«E«C3 

4.4682E403 

P 


3.89136402 

3.11836403 

‘5.38721405 

T 

1.96966401 

3.4469E4CI 

4,80l4E40l 

T 


2.1715E401 

. 4, 2414E401 . 

' 5.79726401 

RHO 

1.06706401. 

4.2I16E4C1 

4.7491E401 

RHO 


1.08536401 

3. TaeeEtci 

. 4.6I97E401 

H ’ 

5.28646401 ’ 

9.31226401 

1.2163E402 

M 


6.32126401 

1. 1Co8E402 

1.46686 402 

A . 

•5.1666E4C3 

8.22716400 

9,6363E40C 

A 


5.77156400 

9. 368564CC 

l.C4$*E 401 

S- ' 

' 1.73326400 ’ 

1.84246400 

1.9284E400 

s 


1.8198E4J0 

I.9211E400 

2.00456 400 

1 

'1.S161E400 

1.8566E4C0 • 

1,95966400 

1 


1.65126400 

U9415E4C0 

2.01156400 

GAME 

' S.0153E-01 ' 

I.C57SE4CC 

l,C284E400 

CAME 


9,29026-01 

1.0658E4C0 

9.42756-01 

U 

1.44V7E4J1 

3.735764C0 

4,31006400 

U 


1.5875C401 

4.545CE400 

4,87466400 










• - 








6- 

3.17226-06 

7.71626-04 

7.99lbE-03 

E- 


1.2059E-C5 

3.965CE-03 

, 2.32906-02 

h 

6.80856-01 

9.2C456-01 

9,54 716-C1 



7.886 96, -J1 

9.57596-01. 

9.34966-Ot 

H4 

2.9840C-06 

7.56466-04 

7. 73206-03 

M4 


1. 16026-05 

3.874SE-C3 , 

^ 2.2400C-C2 

H2 

3.19146-01 

7,76976-02 

2,74326-02 

H2 


2.11286-01 

3.35176-02 

1.48 746-02 

H- 

4.28366-07 

1.5337E-04 

9.37526-C4 

h- 


1 .544 36-06 

4.8USE-04 

1.79386-01 

h2* 

6.1660E-07 

l.6e*36-C4 

1.19736-C3 

M2 4 


2,00126-06 

5.T23EE-C4 

«. 68 326-03 
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TABLE I.- Continued 


Pj -50kN/m^ 


PI *• 

5.00E^C4 N/SL'H, 

. USl « 2.40E4CA M/SeC 

PI » 

S*00E«^04 N/SD-Ni 

. USl • 2.60E^CA M/SEC 

XH2 • 

UOO 

XHE s C«00 


XH2 » 

UOO 

XHE • 0.00 



MOVING SHUCK 

STANDING SMOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SMOCK 

REFLECTED SHOCK 

P 

4.23ISE«^32 

3.3096E*03 

S. 7904E«^03 

P 

A.9396E*^02 

3.6A5CE*C3 

6.4052E»03 

T 

2.292bE«>01 

A«6722E«01 

6 4 20I6E«^01 

T 

2.6I06E«^01 

S«A67AE^01 

6.8760E ♦01 

RHU 

1.0736E«01 

3,5S9ge^Cl 

4.S888E«01 

RHO 

1.02S1E«01 

3.31556+Cl 

4.A780E^01 

H 

6.B72bE«^Ol 

1.1992E*02 

l.5S28E»02 

H 

e.04lSE»Ol 

1. 39A6E4C2 

1.8A39E>02 

A 

6.1126E«>00 

9.75656*0C 

I.07A3E*01 

A 

6.9S83E^0J 

1.0296E»01 

1.1215E^01 

S 

1.8626E«00 

1.957aE«C0 

2.0394E«00 

S 

U9AS4E^0D 

2.0256E^OO 

2.106 7E^OO 

1 

1.71916^00 

U967SE4CG 

2«C34 7E«00 

L 

l48AS8E«^CO 

2.0106E«CO 

2.CB02E^OO 

GAHE 

S.Afa03E-0l 

1. 0353E«00 

9.U66E-01 

GAME 

U00A8E«^00 

9.6927E-01 

6.7929E>01 

U 

l.o548E»0L 

<*.9257E+CC 

5.061SE400 

U 

U 7837E*^OI 

S.S1CIE«00 

S.2877E ♦OO 


SCECIES HOLE FSACTICNS SPECIES POLE FRACTICNS 


E- 

2.A034E-05 

7.7071E-C3 

3.2431E-C2 

£- 

1.09956-04 

2. 00566-02 

5.14686-02 

H- ‘ ' 

3.3b5AE-01 

9.*0C2E-C1 

9.18916-01 

H 

9,1610E-01 

9.44466-01 

8.836lEr01 

HM- 

2.3346E-0S 

7. *>1526-03 

3.US1E-02 


U08416-04 

1.95126-02 “ 

4.9421E-02 

h2 

l.6i4J6-0l 

2.3K3E-02 

1.19516-02 

H2 

a.3660E-02 

1,28896-02 

8.26466-C3 

M- 

2«8d89E-06 

7.336C6-C4 

2.13666-03 

H- 

1.04626-05 

1.26696-03 

2.593B6-03 

H2t 

3.5766E-06 

9,25566-04 

3.4170E-C3 

H24 

U1995E-05 

1.81346-03 

4.6404E-03 


Pi • 

S*00Et04 N/$g-H« 

USl • 2.S06MC4 

M/SEC 

PI • 

9.00E^04 N/SQ-Ni 

USl » 2.70E^C4 M/SEC 

XM2 • 

1.00 

XHE - C,00 


XH2 • 

1.00 

XHE • 0.00 



MOVING SHOCK 

STANDING SMCCK REFLECTED SHOCK 


MOVING SHOCK 

STANDING SMCCK 

.REFLECTED SHOCK 

P 

4.58206402 

3.4908E«03 

6. 1369E403 

P 

5.3057E^02 

3.7661E^03 

6. 598 IE 403 

T 

2.435OE401 

5,0866E«01 

6.5566E401 

T 

2.8314E^01 

5.8176E^C1 

7.1683E401 

RHO 

1.05446^01 

3.4485E«Cl 

4,5493E*0l 

RHO 

9.8749E^00 

3.2031E^C1 

4.3758F401 

H 

7.4464C4QI 

l.2955E^C2 

1.718L6402 

H 

8.6582E^01 

l.4984E^02 

1.9T07E402 

A 

6.5011E400 

1.0050E«C1 

1,C984E«0I 

A 

7. 48956^00 

1.0525E^01 

1.1440E401 

S 

1.9044E400 

I,9916E«0Q 

2,0730E400 

s 

l.9844E^00 

2.QS9164QQ 

2.1405E400 

L 

1.7647E^00 

1.990CE^O0 

2. 05746 400 

z 

l.8976E^00 

2.03lbE400 

2.1035E400 

GAME 

9.72566-01 

9.9783E-01 

8.94356-01 

GAME 

1.9440E^00 

9.37176-01 

8.67886-01 

U 

1.7205E40I 

5.2467E+no 

5. 18686 ♦OO 

U 

l.84526^01 

5.67216400 

5.36686400 


SPECIES MOLE FR^CTICNS SPECIES MOLE FRACTIONS 


6- 

4.9738E-05 

1.3U2E-02 

4.18476-02 

E- 

2.6106E-04 

2.6123E-02 

6.12576-02 

H 

8.792 3E-31 

9.5482E-01 

9.01626-01 

H 

9.4525E-01 

9.3054E-01 

8.65116-01 

H4 

4.87156-05 

1.2815E-02 

4.01 746-C2 

H4 

2. 58656-04 

2.73486-02 

5.88736-02 

H2 

l.20to9E-0l 

l,6844E-02 

9.8797E-03 

H2 

5.4182E-02 

1.02116-02 

6.94746-C3 

M«— 

5.4335E-06 

1.0074E-03 

2.40296-03 

H- 

2.0602E-05 

1.49866-03 

2.7164E-C3 

H24 

6.4562E-06 

1.35516-03 

4.07676-03 

H24 

2.3007E-05 

2.27426-03 

5.10C8E-03 
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TABLE (.-Continued 


Pj -SOIcN/m^ 


PI * 

5. 006*04 N/SQ-rti 

1 USl a 2,606*04 M/S6C 

PI a 

5.006*04 N/SQ-M» 

USl • 3.006*04 M/SEC 

%HZ • 

l.OO 

- XH6 - Q.QQ 


XH2 « 

1.00 

XHE • C.OO 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

reflected shock 

" P 

5.67406*02 

3.88016*03 

6.69746*03 

P 

6.43626*02 

4.07966*03 

6.65636*03 

T 

3.10956*01 

6.13196*01 

7.43496*01 

T 

3.78406*01 

6.69706*01 

7«9306E*0l 

RHO 

4.41V5E»C0 

3.08186*01 

4.23456*01 

RH3 

8.58336*00 

2.90326*01 

3.97316*01 

H 

9.29466*01 

1.60326*02 

2.09656*02 

H 

1.06306*02 

1.82376*02 

2. 354 3E *02 

A 

6.06836*00 

1.07926*01 

1. 16586*01 

A 

9.00746*00 

1.11706*01 

1.20906*01 

s 

2.02156*00 

2. 09266*00 

2,17476*00 

S 

2.08656*00 

2. 15786*00 

2.2414E*00 

1 

1.93726*00 

2.05336*00 

2,12736*00 

1 

1.98166*00 

2.09836*C0 

2.17606*00 

GAMC 

1.08076*00 

9. 16536-01 

8.59296-01 

GAME 

1.08206*00 

8.87976-01 

8.47076-01 

U 

1.90 306*01 

5. 81166*00 

5.43036*00 

U 

2.01526*01 

5.94276*00 

5.53986*00 


SPECIES POLE FB»CT1CNS SPECIES HOLE FRtCTICNS 


, 6- 

6.57446-04 

3,69366-02 

7,11316-02 

6- 

3.58736-03 

5.60136-02 

9.09696-02 

"h 

<*.65586-61 

9.14496-01 

8,46356-01 

H 

9.79856-01 

8. 76336-01 

6.0B326-01 

‘ M*’ 

6.53186-04 

3, 59266-02 

6,84636-02 

M* 

3.56806-03 

5.45326-G2 

8.78446-02 

.M2‘ 

3,30276-02 

8.27816-03 

5.84296-02 

H2 

1.27086-02 

5.75216-03 

4.18686-03 

H- ■ 

4.09096-05 

1,68156-03 

2.77286-03 

H- 

1.33126-04 

1.94636-03 

2.77946-03 

H2* 

4.51686-05 

2.69146-03 

5.44C86-Q3 

H2* 

1.52436-04 

3.42766-03 

5.90406-03 


PI « 

5.006*04 N7$Q-Mi 

1 USl a 2.906*04 M/S6C 

PI a 

5.006*04 N/SO-Mt 

USl a 3.206*04 M/S6C 

XH2 - 

1.00 

XH6 a C.CO 


XH2 a 

1.00 

XHE a 0.00 



MOVING SHOCK 

STANDING S*CCK 

R6FL6CT60 SHOCK 


MOVING SHOCK 

STANDING SHOCK 

reflected shock 

P 

6.04976*02 

3.97426*C2 

6,76636*03 

P 

7.26316*02 

4,40236*03 

7.22226*03 

T 

3.43486*01 

6.4233E*C1 

7.68266*01 

T 

4.47226*01 

7.22596*01 

6.43666*01 

RHO 

8.96936*00 

2.98106*CI 

4,C94ie*0l 

RHU 

8.07626*00 

2.83966*01 

3.64486*01 

h' 

- 9.95136*01 

1. 71166*02 

2.22386*02 

H 

1.20606*02 

2.06376*02 

2.63406*02 

A’ 

8.59686*00 

1.0957E*C1 

1.18716*01 

A 

9.55946*00 

1.16086*01 

1.2 5 4 76 * 01 

S' ' ' 

2.05546*00 

2. 12566400 

2 .20806*00 

s 

2. 144,26*00 

2.21976*00 

2.30576*00 

'1' 

1.96376*00 

2.075564CC 

2.15126*00 

1 

2.01096*00 

2.1456E*C0 

2.22666*00 

game 

1.09576*00 

9.00546-Cl 

8,52656-01 

game 

1.01616*00 

8.69076-01 

6.38046-01 

u 

' 1.95936*01 

5. 879CE«00 

5.46566*00 

u 

2.13236*01 

6.05456*00 

5.65826*00 


SPECIES POLE FRJCTIONS SPECIES POLE FRFCTIONS 


E- 

1.61466-03 

4.63C7E-C2 

8.09176-02 

£- 

1.2055E-02 

7.61636-02 

1.11076-01 


9.76806-01 

8.S689E-01 

8.27656-01 

h 

V. 69046-01 

8.39196-01 

7.69356-01 

h* 

1.60586-03 

4.504CE-02 

7, 80106-02 

h* 

1.19836-02 

7.42C26-02 

1.07546-01 

H2 

2.03206-02 

6.8432E-03 

4.94306-03 

H2 

6.26756-03 

4.22736-03 

3.05276-03 

n- 

7.73246-05 

1,82896-03 

2.7877E-C3 

H- 

2.91776-04 

2.12876-03 

2.73336-03 

H2* 

8.6134E-J5 

3.07566-03 

5.69A5E-C3 

H2* 

3.64186-04 

4.08976-03 

6.25956-03 
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TABLE I.- Continued 


Pj-50kN/m^ 


PI • 

$. 00 E» 0 % N/.Sg-Mi 

, . USl • 3 .^ 0 E» 0 ^ M/SEC 

PI » 

S.OCc^OA N/SJ-N, 

> USl > 3 . 80 E^CA H/SEC 

XH 2 • 

l«OC 

XHE a O.CC 


XH 2 a 

t.wO 

XHE = C.CO 



' VOVING SHOCK 

STANDING ShCCK , 

reflected shock 


HOMING SHOCK 

STANDING SFOCK 

reflected SHOCK 

'P 

: o.L 7336*02 

A. 912 aE «03 

7 . 9038 E ^03 

P 

l. 0228 E »03 

' 6 . 3590 E ^03 

9 « 9544 E »03 

r, \ 

S.C 6 C 7 C»Ql 

7 * 75 ACe*Cl 

e.S 872 E «01 

T 

6 . 00 S 9 E »01 

8 . 8 AS 2 E«C 1 

1 . 0258 E 402 

RNO 

, 7 . 90 )uE» 0 J 

2 .dd 71 E*Cl 

3 . 8594 E ^01 

RHJ 

8 . 0149 E «^00 

. 3 . 13 C 8 E«Ci 

4 . 0 frl 6 E 40 t 

H 

. i. 3 S 93 E «^02 

2 . 3278 E^C 2 

2 . 94 A 4 E 402 

' H 

U 6962 E »02 

2 . 9232 E*C 2 

3 . 6542 E 402 

'A' 

’ ' 9 . 9 r 9 lE »00 

1 . 206 <>E «01 . 

1 . 3093 E «01 

A 

1 . 0770 E «^01 

. l. 303 BE« 0 l 

1 . 4185 E 401 

S 

2 «l 963 E*Ca 

2 « 27 d 6 E «00 

2 . 2677 E»CQ 

s 

2 . 2939 E*^C 0 

2 . 3929 E*C 0 

2 . 4693 E 400 

1* t 

2 . 0936 E 4>00 

2 . 19 A£F*C 0 

2 * 2787 E >00 

1 

2 . 12 A 7 E »00 

2 . 2963 E^ 0 D 

2 . 3892 E ^00 

GAME ’ ' 

. S.G 290 e- 0 l 

8 « 5 S 24 E >01 

8 . 3073 E -01 

GAME 

9 . 0 d 9 <»E -01 

&. 3 b 9 SE-Cl 

8 . 2104 E -01 

U 

2 . 2 S 87 E«> 0 i 

6 « 176 AE «00 

5 . 8085 E>OC 

U 

2 . 5296 E» 0 l 

6 . 4691 E «00 

6 . 21 S 8 E 400 


SMCIES *^ ^jl.g FKACTlONi — SPECIEJ> ,-qlE FRACTIONS 



2*5896E*02 

9,66C0F-02 

1.3U2 E-Ol 

8- 

6,20438-02 

1.366CE-01 

1.70748-01 

'*) -- 

9*4334E-Dl 

7.99Ce€-0l 

7. 30208-01 

rt 

d.7225E-Ol 

7.2023E-01 ' 

6.5259E-Ct 

' H* , „ , , . . 

2«572SE-02 

9,4142E-C2 

1.2722E-01 

H4 

6,l588E-02 

1.33268-Cl 

1.66458-01 

>*■«<. . 

3.9319E-03 

3.22CEE-C3 

2.2426F-03 

h2 

2.1476E-03 

1.894CE-03 

1,13676-03 


4,85898-04 

^ 2«26C2E-03 

2,66288-03 

M- ‘ 

7.57866-04 

' - 2.334CE-C3 

2.40136-03 

Hi* 

8,3677€-04 ' 

4«7le2E-C3 

6,56068-03 

hZ* 

1.21298-03 

5.6616E-03 

6,69246-03 


PI • 

S«b06*04 N/Sg-N* 

USl • 3.60E^C4 M/SEC 

PI • 

5.00E404 N/$g-M, 

. USl • 4.00E4C4 M/SEC 

XH2 • 

1.00 

XHE • 0.00 


XH2 « 

1.00 

XH8 > 0.00 



I 'moving shock 

STANDING Sr-CCK 

reflected shock 


MOVING SHOCK 

STANDING SFCCK 

reflected SHOCK 

:p 

9.1635E»02 

5,57e5E*03 

‘8.6303E«03 

P 

• 1.1361E403 

7.2381E403 

1,12518404 

I ' 

9,5630E*01 

8.2V21E«C1 

9,5902F»0l 

T 

6,40968401 

9.4237E4C1 

1,10108402 

,<^hd 

,7.9Il9k«0J 

2.996€E«0L 

3,94716^01 

RHU 

8, 1656E40U 

3,2b99E4Cl 

4,17316401 

H ‘ 

‘1,5227E*02 

2,61S3E«C2 

3.284 7E 402 

H 

’ 1.87948402 

3.2583E4C2 

4.0531E402 


,1.0378E«01 

l.2540«»01 ' 

1.1586E401 

A 

1.U58E401 

' 1.3565E401 

1.4857E401 

S , ’ 

2,2458E«00 

2.3361F«C0 

2.4286E 400 

S 

2.34I5E4C0 

2.4492E4C0 \ 

' 2 , 54 9 66 4 0 0 

t , . 

2.0820E*00 . 

, 2.244SE+CC 

2.3327E4C0 

1 

2.1705E400 

2.i489E4C0 

2.44896400 

GAH8 

S.2987E-01 

8.4477E-CI 

0.25066-01 

GAME 

6.940IE-U1 

8.3133E-01 

8.1871E-01 

U ^ 

’2.3920E»Cl 

6,2997E«00 

S.9906E400 

U 

2.6696E401 

6,67416400 

6. 494 CE 400 


SfeClES ' rOlE FRiCTIO^i SPECIEi PULE FRACIICNS 


1 - . . ‘ 

4.3104E-02 

I.U84E-CI 

1.5099E-CI 

fe- 

8.1750E-02 

1.558SE-01 ' 

1.90496-01 

H 

9.09736-01 

7.59196-01 

6,91296-01 

H 

8.3307E-01 

6,8226E-C1 

6,13806-01 

H4 , 

4.2801E-02 

1.139CE-01 

1,46816-01 

H4 

tf.ll36E-02 

1,52246-01 

1.8630E-01 

'h2 . ‘ . 

2.8092E-U3 

2,47966-03 

1.6232E-03 

H2 

1.7012E-03 

1.4176E-03 • 

7.5878E-C4 


6.2471E-04 

2.3313F-Q3 

2.55196-03 

H- 

8.6304E-04 

2.2739E-C3 

2.2288E-03 

H24 

^ 9.2746E-04 

5.26E5E-03 

6.72676-03 

H24 

1.4770E-03 

5.92126-03 

6.42358-03 
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TABLE L- Continued 


Pj • 50kN/m^ 


Pi » 

S.OOE^OA N/SU-H, 

1 USl s 4.20E404 M/SEC 

PI * 

5.00E*04 N/Sg-Nt 

USl • 4.606*04 M/S6C 

KHZ ■ 

L«OC 

XME s C.QO 


XH2 « 

l.OC 

XHE « C.CO 



MOVING SHOCK 

STANDING SHOCK 

REfLECTEO SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REE16CT60 SHOCK 

P 

1.2559E403 

b.207CE«C3 

U2706E *04 

P 

1.51486*03 

1.03456*04 

1.61146*04 

T 

6.76tt3E«-0l 

1.004CE4Q2 

Uie70£«02 

T 

7.5047E*0l 

1.14356*02 

1.40646 *02 

KHU . 

6.33di)E«00 

3.4017E4C1 

4.2602E*01 

RHO 

8.69706*00 

3.5925E*Cl 

4.30756*01 

H 

2.0723E«C2 

3. 59SeE4C2 

4.4815E402 

H 

2.48676*02 

4.33T76*C2 

5.44686*62 

A 

l.lS^E^Ol 

1.A131E401 

1.5620E4-01 

A 

1.23246*01 

1.542CE«01 

1.75316*01 

S ‘ 

2.38d7E«-GC 

2. 50536*00 

2«6L00E*Q0 

S 

2.48336*00 

2.61556«CC 

2.72966*00 

L 

z.ziddE^oo 

2.40316*00 

2.51256*00 

Z 

2.32076*00 

2.51756*00 

' 2.65616*00 

GAME 

8.84776-01 

8. 27656-01 

d.ie07E-01 

GAHE 

8.72146-01 

8.25806-Cl 

' ‘ ’ 8.21606-Ot 

U 

2.8109c»01 

6. 89596*C0 

6«e33lE*QQ 

U 

3.09596*01 

7.50456*00 

7.82076*00 


SPECIES POLE EPPCTIONS SPECIES P01.E FRtCTICNS — — 


6- 

U0168E-01. 

1. 74746-01 

2.10396-01 

6- 

1.4U8E-01 

2.11646-01 

2.5V566-01 

H 

7.93386-01 

6.45156-Ql 

5.74616-01 

M 

1.14706-01 

5*72486-01 

4.93006-Ot 

H* ' 

1.00916-01 

1 . 70546-01 

2.06S3E-CI 

h* 

1.4011E-01 

2.08C66-01 

2.49036-01 

>2 

1.37226-03 

1.03C6E-03 

4.7732F-04 

H2 

9.07716-04 

4.84336-04 

1.51506-04 

H- ' 

9.40546-04* 

2.16526-03 

2.06106-03 

H- 

1.0185E-03 

1.88C46-03 

1.86 386-03 

H2* ^ 

1.71416-03 

5.565SE-C3 

5.92136-03 

M2* 

2.08336-03 

5*45826-03 

4.39356-03 


Pi • 5.006*04 N/Sg-M( 

USl « 4.406*04 M/SEC 

PI • 

5.006*04 N/SU-Mi 

» USl • 4.806*04 

KH6 • 0*00 

N/SEC 

»H2 * 1.00 

XHE • C.CO 


XN2 • 

l.OC 

*1, 

MOVING Shock 

57ANUINC SHOCK 

R6FLECT6U SHOCK 


MOVING Smock 

STANDING SHOCK R6F18CTED SHOCK 

P 1.3b236*0J 

9.24876*03 

1.43316*04 

P 

1.65336*03 

1. 14806*04 

1.80656*04 

T 7.15106*01 

1.07C6E«C? 

1.28936*02 

T 

7.85496*01 

1.22416*02 ' 


RHO 6.5l97E*J0 

3.51276*01 

4.30416*01 

RHO 

8. 8eo3E *00 

3.6355E*Cl 

' 4,25526*01 

H ; 2.274o6*02 

3.95e66*C2 

. 4.94616*02 

H 

i. 70816*02 

4. 73166*C2 

'5.58936*02 

* A J;' 1.19326*01 

' 1.47466*01 

1.65156*01 

A 

1.27266*01 

1.61646*01 

i.erieF *o,i 

’S'": '2. 43606*00 

2.50C6E*OO 

2.67056*00 

s 

2.53066*00 

2.66516*00 

2.7 8 7 56 *00 

1 ' <.2609E*OJ 

2.459iE*C0 

2.58256*00 

1 

2. 37406*00 

2.57926*00 

2.736 26 * 00 

GAME ' 6. 7746E-0L 

U 2.95346*01 

8.25826-CL 

e.iswe-oi 

GAM6 

8.6045c-Ol 

e«275c6-CL 

0.25256-01 

7.17166*00 

7.276CP*0C 

U 

3.23846*01 

•7. 905C6*C0 

a.!031E*00 








E- 1 . 21556-31 

1.973CE-01 

2.31036-01 

1- 

1.604 76 -oi 

2.29846-01 

2.72676-01 

r 7,5io06-5l 

6. C863E-C1 

5.33806-Cl 

H 

6.762 06-01 

5.36516-Cl 

4.K087E-C1 

h* l.2Jo2E-31 

1 . 89526-01 

2.27766-Cl 

H* 

1.59206-01 

2.266 3F-01. 

2.70986-01 

h2 1.11556-03 

7. 21556-C4 

2.77U6-C4 

H2 

/•3575B-04 

3.10716-04 . 

7.6872F-05 

H- 9.9UU-04 

2 .02646-03 

1.93106-C3 

M- 

1.022 76-03 

1.74516-03 

1.85326-03 

M2* ' I.9l71'e-J3 

5.80656-03 

S.2J686-C3 

I-2* 

2. 20706.(3 3. 

4.55556-C3 ■ 

3.54436-03 
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TABLE I.- Continued 


P 


1 


50kN/m^ 


PI 

XH2 


5«00i*04 N/Su-M# USl 
l.OC XHE 


S.CQE»C« H/SEC 
O.CQ 


PI * 5.0CE»0<i N/SU-H, 
XH2 •= 1.00 


USl s 5.<>0E*04 H/SEC 
XHE = C.CO 



MOVING SHOCK 

STANDING SHOCK 

reflected shock 

p 

1. 7977'=*OJ 

1.262CE+CA 

2.C197E+04 

T 

t).2064E«01 

1.31376+02 

1.7222E+02 

RHO 

9. C19bE»00 

3.6369E+CL 

A.I56AE+01 

H 

. 2.9389E+02 

5.139CE+C2 

6.5815E+02 

A 

1.3139E»01 

1.6987E+01 

2.0077E +01 

S 

, ' 2.57al E*00 

2.7212E+CQ, 

2.8455E+C0 

1 ' 

2.A287E+Q0 

2.6A336+Q0 

2.6215E+00 

GAME 

8.662IE-CI 

d. 30896-Cl 

8.2954E-01 

U 

3.38J6E»01 

8.396CE+00 

9.3565E+00 


P 

T 

RHO 

H 

A 

S 


L 

GAME 

U 


POVlNG SMCuK 
2.i0356«-C3 
S.^JOlFfOl 
9.2653E*0J 
3.<>2a^E«-C2 
l.A021E*-01 
2.673lEfOJ 
2.SA2<»E*03 
8.6S07E-O1 
3.662'yE*01 


STANUING ShCCK 
1.4917E*0A 
1.523AE+02 
3.S2AIE«01 
5.9512E*C2 
1.8875E+01 
2.82C2E«C9 
2.77b5E+C0 
8.A171E-CI 
9.6232E^00 


REFLECTED SHOCK 

2. A895E^0A 
2.13A6E+C2 

3. fl971E^0l 
7. 89586 ♦•02 
2.3125E*01 
2.9526E^00 
2.9926E*00 
8.3712E-01 
l.U37E*01 


SPECIES hole FRACTICKS SPECIES KOLe FPACTICNS 


E- 

U7938E-01 

2.97926-01 

2. 93966-01 

6- 

2.16026-01 

2.8332E-01 

3.33326-01 

H 

6.38638-01 

5.CC67E-91 

9.0829E-01 

H 

5.6S7A6-01 

9,30196-01 . 

3.29596-01 

H+ 

1.7dlOE-Ol 

2.95226-01 

2.93086-01 

H + 

2.19626-01 

2.81796-01 

3.3358E-C1 

H2 

5.Sl79E-0<. 

l,9C?76-CA 

3.69526-05 

H2 

3.699 lE-09 

6.989CE-05 

8.69236-06 


U006d£-o3 

1.69796-03 

1.87686-03 

H- 

9.26056-09 

1.59326-03 

1. 88236-03 

H2 + 

2.2d93E-03 

9.3515F-03 

2.758A6-C3 

H2 + 

2.3202E-U3 

3.08596-03 

1.62176-03 


PL 

3 5.QQE+Q9 N/SQ-Mt 

USl * 

5.206+C9 M/S6C 

PI 

» 5.00E+09 N/Su-M, 

USl * 

5.606+09 M/S6C 

XH2 

=■ 1.00 

XHE > 

c.oc 

XH2 

• 1.00 

XHE » 

o.co 



MOVING 6H0CK 

STANDING SHOCK 

reflected shock 

p \ 

.1 1.9978E + 03 

I.3800E+09 

2.29706+09 

T ' 

8.56396 + 01 

1.91336+02 . 

1.9165E+02 

RHD 

9.1591E+0U 

3.60906+01 

9.C329E+01 

H ' 

' ' 3.17906+02 

'5. 56CEE+C2 

7.2138E+02 

A 

1.3569E+01 

1.78666+01 

2.1553E+CI 

S 

2.6256E+00 

2.7712E+CO 

2.9002E+00 

4 

2.9898E+00 

2.7099E+C0 

2.9075E+00 

game 

' 8.65396-01 

8.3550E-CI 

6.3363E-01 

u 

3.52216+01 

8,92696+00 

1. 03066+01 


P 

T 

RHO 

H 

A 

S 

I 

GAME 

U 


MOVING SHOCK 
2.26A6E»03 
9.3l07Ef 31 
9. 3A99E*00 
3.6B71E^02 
1.4A98E^-0l 
?.72CGE*00 
2.6014£t03 
8.6788P>01 
3.8027E^0l 


STANDING SHOCK 
. I.60CAE«0A . 
1.6A29E«02 
3.A205E^^01 
6.A3^7E^C2 
1.9925E«0l . 
2. B666E«00 
2.8A7EE*CC 
d'.A856E-Cl 
l.0387E*01 


REFLECTED SHOCK 
2.738AE40A 

3.?67AE»01 

8.6058E*02 

2. A705E*0l 

3. CO08E+0C 
3.0722E+00 
8.3968E -01 
1.2508E401 


SPECIES 


MOLE ‘'BACTICNS 


SPEC lES 


MOLE FRACTIONS 


6- 

1.9790E-01 

2.6566E-01 

3,19256-01 

H 

6.01786-01 

9.65396-01 

3.67606-01- 

H+ 

1.96556-01 

2.63536-01 

3.19036-01 ’ 

H2 

9.7082E-09 

1.13C9E-C9 

1.77126-05 

H- 

9.7362E-09 

1.58336-03 

1.89606-03 

H2 + 

2.3266E-03 

3.7152E-C3 

2.11736-03 


6- 

2. 33796-01 

3.0C27E-01 

3.50266-01 

H 

5.30516-01 

3.9636E-01 

2.9583B-C1 

H+ 

2.3233E-01 

2.99276-01 

3.50826-01 

H2 

2.85056-09 

3.6838E-C5 

9.9766E-C6 

h- 

8.6732E-09 

1.51976-03 

1.82986-03 

H2 + 

2.27196-03 

2.5295E-03 

1.2639E-03 
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TABLE L- Continued 



PL « 

5.00E«>04 N/SU'Nt 

USl 

• S«80£a04 M/SEC 

XH2 • 

UOO 

XHE 

• c.co 



MOVING SHOCK 

standing shock 

REFLECTED SHOCK 

P 

2.4309E»C3 

l.703IE*04 

2*99S4E^04 

T 

9.7097E^0l 

I.7707EA02 

2.6l4aE«02 

RHO 

9.405IE>00 

3.2974EACI 

3.6387£^0l 

H 

3«9550E>02 

6. 8829E»C2 

9.3573B»02 

A 

I.5008E^01 

2.L026EAGI 

2.E323E«Ol 

S 

2.767aE«^00 

2.911CEAC0 

3«0471E^00 

1 

2.6619E>0D 

2.9169E«00 

3.1482E«>00 

GAME 

8.714ttE-0L 

8.S595E-01 

a«4l71E-0l 

U 

3.9413E«>01 

1.1239E«01 

1.3697E«^01 


SPECIES HQL6 FRACTICNS 



2.S106E-01 

3.16416-01 

3.6S71E-01 

H 

4,9607E-0l 

3.64UE-01 

2.6S13E-01 


2.4967E-01 

3.15866-01 

3.6644E-01 

H2 

2,15726-04 

2.0967E-05 

2.41846-06 

M- 

8.00796-04 

1.495SE-C3 

1. 72486-03 

H2* 

2. 18316-03 

2.04616-03 

9.95836-04 


PI « S.00E>04 N/Sw-Nf 

USl 

• 6.C0E^Q4 M/SEC 

XH2 « 1.00 

XHE 

- c.oc 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

p 

2.6021E^C3 

1.80C3E*C4 

3.25396*04 

T 

1.0I32E«>02 

1.9059E*02 

2.87376*02 

KHO 

9.42826*00 

3.16476*01 

3.51826*01 

H 

4.23206*02 

7.34256*02 

1.0139F*03 

A 

1.55566*01 

2.21646*01 

2.T927E *01 

S 

2.81476*00 

2.95356*C0 

3.09066*00 

z 

2.72396*00 

2.98486*00 

3.21846*00 

GAME 

6.7685E-01 

8.6357E-C1 

8.43246-01 

U 

4.0783E*0l 

1,2134E«QI 

1.49 0 76 *01 


SPECIES POLE FR4CTICNS 


E- 

2.67966-01 

3.3U0E-01 

3.7937E-01 

n 

4.62416-01 

3.33666-01 

2.38C6E-G1 

H* 

2.66656-01 

3.31416-01 

3.80176-01 

H2 

1.59696-04 

1.20816-05 

1.38136-06 

H- 

7.29916-04 

1.46C4E-03 

1.59756-03 

h2* 

2.05926-03 

1.65256-03 

7.99516-04 




PI • 

5.006*04 N/SO-Mi 

r USl • 6.20E*04 

M/SEC 

XH2 ■ 

1.00 

XHE * C.CO 



MOVING SHOCK 

STANDING SHOCK REFLECTED SHOCK 

P 

2.77826*03 

1.66976*04 

3.51346*04 

T 

1.05616*02 

2.0464E*02 

3.14436*02 

RHO 

9.42056*00 

3.02706*01 

3.40276*01 

H 

4.51816*02 

7.80956*02 

1.09566*03 

A 

1.61476*01 

2.33236*01 

2.9531E^01 

S 

2.86096*00 

2.99406*00 

3.13216400 

2 

2.78706*00 

3.05066*00 

3.28386*00 

GAME 

6.84106-01 

8.7134E-01 

6.44586-01 

U 

4.21396*01 

1.3096E*01 

1.6162E*01 


SPECIES POLE FRACTIONS — — 


£- 

2.8441E-01 

3.4S74E-01 

3.9161E-01 

h 

4.29746-01 

3.05496-01 

2*13876-01 

H* 

2.83166-01 

3.45EIE-01 

3.9241E-01 

H2 

1.15556-04 

7.1065E-C6 

8.23236-07 

H- 

6.58566-04 

1.40856-03 

1.45316-03 

H2* 

1.90696-03 

I. 33666-03 

6.50786-04 


PI • 5«O0E»04 N/Sy-N* USL - 6*«0E^04 N/SEC 
XH2 » UOO XHE • 0*00 


PCVING SHOCK STANDING SHOCK REFLECTED SHOCK 


P 

2.95836*03 

1.96986*04 

3.75506*04 

T 

1.1069E*02 

2. 19016*02 

3.41456*02 

RHO 

9. 369BE*00 

2.86676*01 

3.28966*01 

H 

4.8130E*02 

8.2837E*C2 

1.17726*03 

A 

1.67966*01 

2.4485E*C1 

3.10796*01 

s 

2.90706*00 

3.03286*00 

3.17096*00 

1 

2.85236*09 

3.11366*00 

3.34306*00 

GAME 

8.93576-01 

8.79196-01 

8.46176-01 

U 

4.34796*01 

1,40726*01 

1.72776*01 


SPECIES POLE FRACTIONS 


E- 

3.0961E-01 

3.58766-01 

4.02286-01 

H 

3.97526-01 

2.79606-01 

1.92046-01 

H* 

2.99476-01 

3.59016-01 

4.03046-01 

H2 

8.10575-05 

4.2959E-06 

5.16456-07 

M- 

5.88326-04 

1.3397E-03 

1.30476-03 

h2* 

1.72686-03 

I.C8S56-03 

5.38706-04 
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TABLE I.- Continued 


Pj -50kN/m^ 


PI » 

5«00E*0A N/Sg-M, 

1 USl *> £.60E>CA H/SEC 

PI = 

s.oce^oa n/sq-m, 

1 USl s T.COE^OA 

M/SEC 

XH2 « 

1.00 

i 

XHE « C.CC 


XH2 « 

1.00 

XHE = C.CC 


X‘“ ■* * ■ 
r » A T 

HOVINU SHUCK 

STANDING SFOCK 

REFLECTED SHOCK 

- < .. 

HUVlNG SHOCK 

STANUING SHOCK REFLECTED SHOCK 


3.1426E>0? 

2.C366E40A 

3.99G0E4>04 

P • 

■ 3.&2la£«^03 

2.15C3E*0A ' 

A.4091E+0A 

4^.^- " 

, ,1.1597E*02. 

2.3352E^C2 

?.493^E^02 

T 

- 1.2B01E4^02 

2.6377E*C2 

A.2585E4-02 

.RhO - , 

< 9.2tt63E«00 

.. 2.750SE + 01 

3.1792F»0l 

RHU * 

9.0I35E4-0O 

2.A7S9E^Cl 

2. 96276 ♦Ol 


. • 5. 116dE«^02 

a. 762ie*C2 

1.2621E«^03 

H 

5. 7504E+02 

9. 7399£*02 ’ 

l.A366E«03 

A 

1.7S03E40L 

2.56A2E*0l 

3.2622E»01 

A 

1.9117E»0l 

2.6002E^01 

' 3.S625E^01 

S , 

.2.9522E*‘00 

3.07CCE*C0 

a.2C84E«00 

S 

3.0397E+00 • 

'3.1A23E«CC 

3. 27876*00 

■l-.f .> , 

< 2.9l83EtOO 

3. 1736E«00 

3.3980E«^00 

i 

3.0S23E«^00 

3-2B7aE*C0*' ' 

3.A9A7E*00 

GAME 

9.0525E-01 

8.ti72AE-01 

8.A796E-01 

CAME 

9.3538E-01 

9.0A2BE-C1 

8.5281E>01 

U 

A.47eiE«^01 

l.S120£«01 

1.8AA5E«C1 

U 

A. 731bEf0l 

l.7160E«Cl 

2.C723E*01 


jvSPEClfcb — — — — hole FftiCTlCNS — . — « SPECIES — — — HOLE FRACTIONS 


jE- V 

3. 16256-01 

3.7C7C6-01 

4. 11886-01 

E- 

3.45926-01 

3.9222E-01 

4.28036-01 


3. 66396-01 

2.S6C96-01 ' 

1.73936-01 

H 

3.07316-01 

2.1344E-C1 

1.42166-01 

ft*- •. 

- 3.15296-01 . 

3.71066-01 

4.12586-0! 

H* 

3.4519E-01 

• 3.9268E-01 

4.2860E-01 

,H2.- ,,, 

5.5359k-05 

2.6669F-C6 

3.33646-07 

H2 

2.36206-05 

I.C8C3E-06 - 

1. 51736-07 

H- 

5. 23466-09 

1.25646-C3 

1.15746-03 

h- 

4.154BE-04 

1 .06C9E-03 

8.68456-04 

H2* 

1.53716-03 

8.92396-04 

4.49956-04 

H2* 

1.1435E-03 

6.0331E-04 

3.22146-04 


s. 


PI • 5. 

Q0c*04 N/Sg-M, 

> USl « «.eOE*C4 H/SEC 



XH2 • 1. 

00 

XHE • C.OC 




'i"* » 4 I» 



•* 




nOVING SHOCK 

standing St-OCA 

REFLECTED SHOCK 


• r 

P»A . 

3.33076*03 '' 

2.10CSE*C4 

' . 4,21046*04 



T . ’ . - 

1.21726*02 

2.4866E*C2- 

3.97386*02 



RHO ,r» 

9.16706*00 

2.61336*01 < 

3.C729E*0l 

V 


H « o . 

5.42946*02 

9.249£E*C2 

1.34906*03 



A « 

1.82756*01 

2«6830E*Cl 

3.41266*01 


. . 

S / 

2.99656*00 

3.lCt9E*00 • 

' • 3.244C6*0C 


- » 


2.98516*00 

3.2322E*00 

3.4481E*00 



GAHE 

9. 19226-01 

8.95646-01 

8.50026-01 



U 

4.60666*01 

1.61296*01 

l.9tlOE*01 



. SPECIES 


• MOLE FRACTIONS 

— 



t- ' ^ V, 

* 3.3138E-01 

3.fll976-Cl 

4.2035E-01 



H.^ « 

3.36276-01 

2.3374E-Q1 

1.57276-01 



Ht . . 

3.3051E-01 

3.8240E-01 

4.20996-01 



H2. - 

3.6692E-05 

1.6758E-06 

2.2289E-07 

• A 



4.65466-04 

1.U13E-03 

1. 01926-03 



h2* 

1.33916-03 

7.3USE-04 

3.79966-04 





TABLE I.- Continued 


-lOOkN/m^ 


PI • 

l.OOE«OS N/SQ*N« 

USl a A.C0E«C3 m/sec 

PI a 

l.OOEaOS N/SU-M, 

1 USt a 6.00E403 

M/SEC 

XH2 a 

UOO 

XHE a C.CC 


XH2 a 

1.00 

XHE a C.OO 


MVthG SHOCK 

STAHOING spcck 

REfLECTEO SHOCK 


MOViHG SHOCK 

STANOIHG SPOCK PEECECfEO SHOCK 

P 

t«0636Ea0l 

2.1976E«t)l 

5.36L9E 01 

p 

2»42tt7EaOl 

7.6496E401 

1.5«91E*02 

T 

2.7tA0E«-00 

3«35£9E«00 

4«7163E«00 

T 

4. 8S92E^00 

6.7426E400 

•.a6Tn*oo 

RHO 

3.V20OEaOO 

«.5A7AE*C0 

1.13A6E401 

RHO 

‘ 4.9983E*00 

1.1344E«01 

' i.?«sse*oi 

H 

2.774SE*00 

3.4526EaC0 

4«9368E^OO 

H 

5.0998Ea0O 

7.3068E»00 

l.OOSSEfOt 

A 

t.6A32EaOQ 

1.8212E«00 

2«1389E400 

A 

2.1685E«00 

2.S253E4C0 

2.8S?4E*aO 

S 

l.Q734EaOO 

1.0756E«C0 

l.C996Ea00 

S 

1.1572E«^00 

1.1674E»C0 

I.I986{*00 

1 

l.OOOOEaOO 

1.000CE400 

l.QOOOEOO 

1 

l.OOOOEaOu 

1.0001E«00 

1.0020E»00 

GAME 

9.9A94E-01 

9.86lt£>01 

9«A962E01 

GAME 

9.6772E-0I 

9.4571E-C1 

9.1899C-01 

U 

2.2663E^0J 

1.3533E«C0 

l«1941E«aa 

U 

3.65I3Ea30 

1.6051E^00 

l.469K*00 


SP&CI€S. hole FRACTICNS — — SPECIES MOLE FRACTICNS - 


£- 

6«9923E-3$ 

7«0897E*34 

4« 26 59E-28 

£- 

3»9S61E-27 

U332SE-19 

' t.0296E*t4 

H 

4.3S85E-12 

l«62fl7E-10 

8.nSSE-07 

H 

2.0S50E-0t 

2.1bUE*C4 

9.9t46t>ej 

HP 

2.09S9E-36 

3«7891E-36 

7.9247E-29 

HP 

2.0027E-27 

S»l6e8E-20 

$.32SlE'tS 

H2 

I.OOCOEpOO 

UOCOCEpCC 

UOOOOEpOO 

H2 

UOOOOEpOO 

9»9978E-01 

9.9608E>01 

H- 

S93042E-42 

1.24I4E-39 

2.3792E-32 

«- 

299712E-30 

2.90C2E-22 

}.«126E>U 

H2p 

4.2015E-3S 

2«3L19E-37 

3. 47371-28 

•H2P 

1.9S64E*27 

8»ia88E-20 

}.26932>1* 


Pt • l.OOc^OS 
XM2 • 1*00 


USl • S«C0C*C3 M/SEC 
XHE a C«CO 


PI • l.00E«^05 N/SU-M> 
XH2 a 1,00 


US I a 7*C0E»03 M/SIC 
XHE a 0*00 



PUylHO SHOCK 

STAHOiHG SpCCK 

REFIECTEO SHOCK 


MCVINO SHOCK 

stanuinc shock 

ACFLECTEO SHOCK 

P 

1.6743EP01 

4.4.S31EP01 

997352EP01 

P 

3.3278EPCI 

i.l8S6EPC2 

2.2636EP02 

T 

3.7003EP03 

4,922S€pOO 

8.e955EP00 

T 

6.1647EP00 

8. 73856*30 

t.09SK*0l 

RHO 

4952S4EPC0 

9«0440EpOC 

l«4539EP01 

KHO 

5.3978EP00 • 

1. 3591EPC1 

2.0.21001 

H 

3.8208EP00 

S.WldEPCC 

7. 246 7E POO 

H 

6.8131EP00 

9.8667EPCC 

' 1.3250EP01 

A 

1.9078EP0O 

2. 1818EPC0 

2.917SEP00 

A 

2.422PkPOO 

2.9366E«l>0 

3al39SEP00 

S 

1.1197EPOO 

1«12L4EpC0 

1.15Q2EP0Q 

S 

1. 1970EP00 

1.2113EPOO 

t.2469EPC0 

1 

UOOOOEpOO 

I.OOOcEpOO 

1.000 IE POO 

1 

I.OOOOEpOO 

I.OOISEpOO 

I.CUSEpOO 

CAME 

9.d36lE-01 

9.64SCE-C1 

9. 484 7E -01 

OAHE 

9.5181E-01 

9. I924E-01 

a.e928EH)l 

U 

SPECIES 

E- 

2.962IEP0J 

1.4793EPJ3 

1.3393EP00 

u 

SPECIES 

E- 

4.3380EP0J 

1.7205EPO0 

I.SSOAEpOO 

1.2703E-J2 

4.US2E-26 

1.2399E-19 

9.43096-21 

rwk c raa^i icnp 

6.87046-15 

T.IOOOE-12 

H 

4.55V6E-J9 

2.12I4E-C6 

1.7358E-C4 

H 

9.35026-05 

3.833CE-C3 

2.3241C-C2 

HP 

2. 84426-33 

1.22UE-28 

6.8734E-20 

HP 

2.5818E-21 

3. 7140E-15 

9.272K-12 

H2 

I.OOOOEpQC 

1«OOCCEpCC 

9.S983E-01 

H2 

9.9991E-01 

9.96176-01 

9.76 76E-01 

h- 

i.20v«£-37 

U6540E-29 

2.0660E-21 

H- 

9.80776-24 

1 .83676-16 

6.4409E-I3 

h2p 

y.S983E-33 

2«9493E'2G 

9.7261E-20 

H2p 

2.8989E-2L 

3.34CCE-I5 

3.9724C-12 


TABLE .1,- Continued 


Pj-lOOkN/m^ 


PI « L.OOE«-OS N/Sa>M» 

USl « 

l.«0E«G4 P/SEC 

XH2 « 1.00 

XHE » 

0.00 



PGVING SHOCK 

STANUINC St'CCK 

REFLECTED SHOCK 

p 

1.8604E«^02 

l.3844E«C3 

2.1298E403 

T 

1.6312E«01 

2.3914E4C1 

2.7957E40I 

RHO 

S.4613E>00 

4.041SE«^CI 

4.E643E401 

H 

3.I02S£^0I 

5.397EE«0I 

6.7038E401 

A 

A.1333E«0U 

5.6577E»00 

6.531 7E40C 

S 

U5349E4‘00 

1.62C1E4C0 

I.6892E400 

L 

1.20S5E4-00 

1.4324(400 

1.5661E400 

GAME 

8.6662E-01 

9.3443E-01 

9.7441E-01 

U 

i.oaaoE«>oi 

2.552fcE4C0 

2.6264E400 


SPECIES — >*OLe FRACTICNS 



1.0902E-07 

l.3817E'05 

7.1650E-05 

H 

3.4088E-01 

6.C374E-CI 

7.2270E-01 

H4 

7.2930E-38 

1.2853E>OS 

6.8623E-05 

H2 

6.5912E*01 

3.9622E-01 

2.77CBE>01 

K- 

1.8383E-08 

6.6963E-06 

3.6295E-05 

M24 

3.4477E-08 

7.65S8E-06 

3.9323E-C5 


PI • 1.00E40S N/$0-N» 

USl • 

1.80E«0A H/SEC 

XH2 > l.CC 

XHE • 

c.oo 



MOVING SHOCK 

STANDING SFOCK 

REFLECTED SHOCK 

p 

2.3667E402 

1.8513E403 

2.9143E403 

T 

1.8052E401 

2.7904E4C1 

3.436 6E401 

RHJ 

1.0025E401 

4.1709E«01 

4.8594C401 

H 

3.9045E401' 

6.8371E401 

6.6314E401 

A 

4.5635E430 

6.582CE400 

7.6758E400 

S 

1.6171E400 

1.7136E400 

1.7921E400 

1 

1.3078E400 

1.S906E400 

1.745CE400 

GAME 

8.8211E-01 

9.7607E-01 

1.0343E400 

U 

I.2317E401 

2.9645E400 

3.1934E400 


SPECIES POLE FRACTIONS — — 


E- 

5.9766E-07 

7.6218E-C5 

4.9939E-04 

H 

4.706ttE>01 

>.4236E>01 

8.5220 E-01 

M4- 

5..3106E-07 

7.3157E-05 

4.7aa9E-04 

H2 

S.2932B-01 

2.5742E-01 

1.4641E-01 

h- 

1.1569E-0? 

3.47C8E-C5 

1.9907E-04 

M24 

1.8229E-07 

. 3»7728E>05 

2.15576*04 


PI • 

1.006405 N/Sg*Ni 

USl • 1.70E4C4 M/SEC 

PI • 

1.006405 N/SQ-N* 

USl • 1.906404 

M/SEC 

XH2 • 

1.00 

XHE • C.CO 


XH2 • 

l.OO 

XH6 • 0.00 



MOVING SHOCK 

STANDING SFGCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SFGCK REFL6CTE0 SHOCK 

p 

2.1073E4C2 

1.6164E403 

2.5095E403 

P ‘ 

2.64166402 

2.06946403 

3.3S44E403 

T 

1. 7179E401 

2.58226401 

3.08606401 

T 

1.89476401 

3.0257E4C1 

3.67666401 

RHO 

9. 7764(400 

4. 14216401 

4.9051E401 

RHO 

1.02186401 

4.13806401 . 

4.74636401 

H 

3.4921E401 

6.1012E4CI 

7.63016401 

H 

4.34076401 

7.61C8E401 

9.73366401 

A 

4.3427E400 

6.1015E400 

7.16536400 

* A 

4.79776400 

7.1089E4G0 

0*64616400 

S 

1.5757E400 

1.6673640C 

1.7412E400 

S 

1.65906400 

1.75916400 

1.64216400 

L 

1.2547E4>30 

1.5112E400 

1.6578E400 

1 

1. 36446400 

1.66686400 

1.82236400 

GAME 

8. 74946*01 

9.540CE-CI 

I.C0356 400 

GAME 

8.90396*01 

1.0C09E400 

1.C562E400 

U 

C DCr t < 

1.1606E401 

2.74466400 

■i<*i ir«ccA^Yf niLf c 

2.68586400 

U 1.30306401 

3.22446400 

3.57156400 

6rcL II 

E- 

2.66016*07 

3.32666*05 

1.8873E-C4 

6- 

1.26246-06 

' nULc rKitllUNS *" 
1.70SSE-04 

1.31656*03 

h 

4.06016-01 

6.7647E-01 

7.92956-01 

H 

5.34136*01 

8.00966*01 

8.98176*01 

H4 

2.3l69t-07 

3.1537E-C5 

1.82286*04 

H4 

1.14236*06 

1.6S43E-04 

1.26566*03 

H2 

5.9399E-01 

3.23436-01 

2.0650E-01 

H2 

4.65876*01 

1.9656E-01 

9.63396*02 

H- 

<4.85976*08 

1.S912E-05 

8.75586-05 

M* 

2.541 7E-07 

7.14C3E-05 

4.31376*04 

H24 

3.29196-08 

1.76406*05 

9.40086*05 

M24 

3.74256*07 

7.69276*05 

4.82126*04 
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TABLE I.- Continued 


. Pj-lOOkN/m^ 


PI = 

U006+05 N/Sy-M, 

, USl « 2,COE«C4 M/SEC 

PI * 

1. 

00E*05 N/Sg-M« 

USl • 2.206*04 M/S6C 

XH2 « 

l.OO 

XHE s O.QO 


XH2 > 

1. 

00, 

XHE •. 0.00 

‘ 


MOVING SHOCK 

STANDING St-CCK 

reflected SHOCK 



MOVING SHOCK 

STANOING SHOCK 

REFLECTED SHOCK 

P 

2.S296Ei>02 

2.3249E«Q3 

3.61236*03 

P 


3.54696*02 

2.76176*03 . 

4.72506*03 

T' 

i:9d76E»0L 

3.2957E«C1 

4.39696*01 

T 


2.19086*01 

3. 96796*C1 

5.47386*01 

‘rhu 

1.0350E4Q1 

4.048eE«Cl 

4.60706*01 

RHO . 


1.04386*01 

3. 7368E*G1 

4.41496*01 

! H 

4.7999E»01 

a.4l70E«Cl 

1.09116*02 

H 


5.78806*01 

1.01166*02, 

1.33846*02 

A' 

5.0469E4-00' 

7,6799F400 

9. 3487E*OC 

A 


5.60146*00 

8.86816*00 

1.02206*01 

s 

1.7J12E»00 

1.60326*00 

1.6692E*00 

s 


1.78596*00 

1.886CE*00 ■ 

1.97246*00 

L 

UA2AIE*00 

I.7<»23E*00 

1.68206*00 

z 


1.55106*00 

1.8616E*00 

1.95526*00 

GAME 

U.9985E-0L 

1.0271E«CC 

1.05626*00 

GAME 


9.2338E-0I 

1.0647E*00 

9.75996-01 

U 

l.a733E«’OL 

3.S0aCE*C0 

3.97726*00 

U 


1.51246*01 

4.2187E*CC 

4.47696*00 




jPCC II 

• ■* 




E- 

2.S^b<»E*U6 

3. 7632E-04. 

3.2901E-03 

E- 


9.611 3E-06 

1.76316-03 

1.27296-02 

H 

S.9560E-01 

6.50646-01 

9.26756-01 

H 


7.1046E-U1 

9,19966-01 

9.37646-01 

h*' 

2.3<»4b6-06 

3.671C6-Q4 

3,13526-03 

H* . 


9. 09806-06 

1.7025E-03, 

1.19426-02 

H2 

•’ '*.o43‘»e-o,i' 

1.4612E-01 

6.49836-02 

H2 


2. 89526-01 

7,55916-02 

3.2762E-C2 

H- , 

3,24126-07 

1.39426-04 

8.43656-04 

h- 


1.9542E-06 

4.5l?4E-C4 

. 2.06196-03 

HZ* 

7.28C06-17 

1.50446-04 

9.98606-04 

'H2*'’ 


2.46746-06 

5.12316-04, 

2.84926-03 


PI 

» 1.006*05 N/Sg-M« 

USl • 

2«106*C4 N/S6C 

XH2 

« 1.00 

XH6 • 

0.03 



MOVING SHOCK 

STANOING SHOCK 

REFL6CTE0 SHOCK 

P 

3.2322E*02 

2. 5524E*C3 

4.27856*03 

T* 

2.0857E*0l 

3.6098E*0l 

4.9525E *01 

RhO • 

1.0425E*0’l 

3.9ll76*Cl 

4.48906 *01 

H 

5.2826E*01 

9. 2554E*Cl 

1, 2143E*C2 

A' ■ ' 

5.313dE*00 

8.282LE*0C 

9. 86816*00 

S” ' 

1.74366*00 

l.8454E*CC 

l,9328?*00 

i’ ' 

l.4d65E*0U 

l.8077E*C0 

1.92456 *00 

GAME 

9, 1073E-01 

1.0512E*C0 

1. C2l 76 *00 

U*’ 

1.4435E*01 

3.83d4E*C3 

4.36516 *00 


SPECIES MOLE ffiACTICNS 


6- 

*.99436-06 

8. 29316-04 

7,1 1626-03 

H 

0.5456E-CI 

8.90926-01 

9.38386-01 

M* •* 

4.664 3E-3t 

t>. 03 706-34 

6, 72126-03 

h2 

3.4542E-01 

1 .C6SCE-<U 

4.45406-C2 

h- 

1.03086-06 

2.59176-04 

1.42626-03 

h2* 

1 .36086-00 

2 . 8469F-04 

1.82136-C3 


PI • 

1.006*05 N/SO-N, 

> USl • 2.306*04 M/SEC 

XH2 • 

1.00 

XH6 *^0.00 



MCVINC SHOCK 

STANOING SHOCK 

REFLECTED SHOCK 

P 

3.87276*02 

2.95606*03 

•5. 14256*03 

T 

2.30596*01 

4.35946*C1 

5.93986*01 

RHO 

1 . 33896*31 

. 3.5631E*C1 

4.37216*01 

H 

6. 31606*01 

1. 10C26*02 

1.46306*02 

A 

5,91436*03 

9.37416*00 

1.04946*01 

s 

1. 82816*00 ' 

1.92386*00 

‘2.00946*00 

1 

1.61666*00 

1.903CE*0C 

1.98036*00 

GAME 

9. 38326-01 

1.05926*00 

9. 36276-01 

U 

1.57996*01 

A.6C4S6*00 

4.92426*00 


SPECIES MOLE EHACTIQNS 


6- 

1.83906-05 

3.51816-C3 

1.95796-02 

*■ 

7.62bl6-Ol 

9.37866-01 

9.29936-01 

H* 

1.76166-05 

3-38UE-C3 . 

1.8284E-02 

H2 

2.37156-01 

5.3652E-Q2 

1 2.56036-02 

h- 

3.6093E-06 

7.2726E-04 

2.65446-03 

H2* 

4.383 3E-06 

8.63776-04 

3.94926-03 
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TABLE I.- Continued 


Pj -lOOkN/m^ 


PI » UOOE+05 N/SU-H# 

USl » 2.40E*C4 H/SEC 

PI 

« I.OOE^OS N/S««>Mt 

USl = 

2.60E«0« H/SEC 

KHZ » l.OQ 

XHE * C.QO 

ahZ 

» 1.00 

XHE s 

Q.QO 



MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING^ SHOCK 

REFLECTED SHOCK 

P 

^.2niE>02 

3. l4iaE*03 

5.5282E*03 

P 

A.9202EfC2 

3.A808E4C3 

6.1528E403 

T 

2.A350E+CI 

<». 77AtiE«Ql 

6.25A3E^0l 

T 

2.7599E^01 

S. 3822E«01 

7.C586E401 

RnO 

1.0279E4-01 

3. 3998E*C1 

A.3AA2E«C1 

KHO 

S.8b4lE«0C 

3. U46E*Cl 

A.264SE401 

H 

6. U669E4-GL 

1. 1923E+C2 

l.S6d6F*C2 

h 

U. 3358E«^0l 

1.387EE4C2 

1.8404E«^02 

A 

6.2592E>OJ 

9. 77A1E*0C 

1.C738E*-01 

A 

7«0820E4DO. 

1.0326E«01 

1.IL8SE401 

S 

l.d69dE>Q0 

1.9602E*00 

2.C4A6E^OO 

s 

1.9507E«00 

2.03CCE«CC 

2.1129E400 

1 

I.6ti2^E«00 

U93A9E«^GC 

- 2.0026E«-C0 

1 

' 1.8073E40D 

1.9829E400 

2.044 OE400 

CAHE 

9.563*.E-0l 

1.03ACE*00 

9.C602E-01 

GAME 

1.00S3K*00 

9.6336E-01 

8.67UE-01 

U 

I.6467E>01 

4.97a2E*00 

5.1129E*^0C 

U 

1.7767E401 

5.5679E«C0 

5.33T8E400 


SPECIES POLE FRICTIONS SPECIES MOLE FR4CTICNS 


E- 

3. 544 9£ -05 

6.4SE6E-C3 

2.7138E-02 

t- 

i»4245E'04 

1.65776-02 

4.3037E-02 

H 

8,1UIE-01 

S.4606E-01 

9.1860E-01 

M 

8.9292E-01 

9.4CECE-01 

8.9159E-01 

h> 

3.43065-05 

6.21S6E-03 

2.5271E-02 

H* 

l.3995fc-J4 

1.57786-02 

4.0009E-02 

H2 

1 .8880c-0l 

3.a779E-C2 

2.08C2E-02 

h2 

l<0675E-0l 

2.251CE-C2 

1.4613E-C2 

H- 

6.566 8E-06 

1.08C76-03 

3.16046-C3 

H- 

2.156 4E-05 

1.867CE-03 

3.85946-03 

H24 

7.70976-06 

1.3597E-C3 

5.0276E-C2 

H24 

2.406 56-05 

2.66556-03 

6.6870 E-03 


PI • 

1.0064C5 N/Sg-M, 

1 USl • 2.50E4C4 M/SEC 

PI • 

1.00E*05 N/SQ-Mi 

. USl •^2.70E*C4 

H/SEC 

XH2 - 

1.00 

XHE « 0.00 


XH2 • 

l.OO 

XHE •.0.00 



MOVING Shuck 

STANDING SHCCk 

reflected shock 


MOVING SHOCK 

STAND1NG>SKQCK REFLECTED SHOCK 

P 

4.5611E«^02 

3.3188E«C3 

5. 667C6+03 

P 

5.2852E*02 

3.626BE*03 

6.36998*03 

T 

2.5838E#01 

5. I878E*0l 

6.722TE*01 

T 

2.9728E*Cl 

5. 9434E*01 

7.3654E*C1 

RHO 

1.01066*01 

3.26316*Cl 

4.31286*01 

RhO 

9.5528E*0U 

3.04576*01 

4.18945*01 

H 

7.4405E401 

1.26836«02 

1.71386*02 

H 

e.6520E*01 

1.49C3E4C2 

1.966 6E *02 

A 

6.6453E4C0 

1.0078E401 

' .C96 5E *01 

A 

7.5741E*00 

1.0546E*01 

1.1399E*01 

S 

1.9108E400 

1.9954E+C3 

2.C790€*00 

S 

1.9891E*00 

2.0636E4C0 

2.14676400 

L 

1.7467E+00 

1.96056*00 

2.C2356*OC 

L 

1.861I5*0J 

2.0J36E4Q0 

2.C643E400 

GAME 

9. 7046 6-01 

9.985SE-CI 

6.8380E-01 

GAME 

l.0369E*00 

9.3403E-01 

6.5453E-01 

U 

1.71266*0L 

5. 29466*00 

5.23686*00 

U 

1.8301E*Ol 

5. 75B8E400 

5.4156F400 


SPECIES MOLE FR4CTICNS SPECIES MOLE FRACTIONS 


E- 

6.9074E-O5 

1.0875E-02 

3.49816-02 

6- 

3.0295E-04 

2.32C0E-02 

5.1166E-02 

H 

8.5479E-0I 

9.46266-01 

9,05586-01 

H 

9.2443E-01 

9.311IE-01 

8.7716E-01 

H4 

6.8198E-05 

1.03746-02 

3. 25276-02 

H* 

2.98986-04 

2.2C57E-C2 

4.76106-02 

h2 

1.45046-01 

2.9C39E-C2 

1.73336-02 

H2 

7.4890E-02 

1.8C80E-02 

1.2393E-02 

H- 

1.18916-05 

1.4754E-03 

3.56046-03 

H- 

3.92776-05 

2.2U9E-03 

4.058IE-03 

H2* 

1.35676-05 

1.9769E-03 

6.C1426-03 

H2* 

4.3249E-05 

3.3596E-03 

7.6141E-03 
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TABLE I.- Continued 


Pj - 100 kN/m^ 


PI » l.OOE^OS N/SQ-«t 

USl » 2.80E«04 P/SEC 

PI « l.OOE^OS N/SU'M, 

USl «' 3.00E^C4 P/SEC 

XH2 s l.OO 

XHE = C.OO 

XH2 a 1.00 

XHE » 0.00 



WCVING SHOCK 

STANOING SFOCK 

REFLECTEO SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTEO SHOCK 

P 

5.o571E*02 

3.7537E*C3 

6.5261E«>03 

P 

6.4240E«^02 

3.988CE4C3 

6.7491E^03 

T - 

3.2314E>01 

6.27£AE«01 

7.6516E^01 

T 

3.8745E»01 

6. 6781E401 

6.1854E>01 

RHd 

9.L885E^00 

2.95S2E«(U 

4.0910E«>01 

RHO 

8.4497E«>00 

2.8094E401 

3.877 5E 401 

H 

9.2890E>01 

1.S982E«02 

2. 094 3E *02 

H 

1.0628E«>02 

1.8I79E^02 

2.3538E402 

A 

6. 106SE«-Q0 

1.075EE401 

1. 1609E«01 

A 

9.0684E«^00 

1. IL65E«0I 

1.202SE401 

S 

2.02SOE+00 

2.097CE»00 

2.L60SE*00 

s 

2.0921E«>00 

2.I624EtC0 

2.2476E400 

I 

l.9053E*00 

2.023?£^CC 

2.084 8E^00 

L 

U9&22E4-00 

2.063aE«Q0 

2.L265E400 

GAHE 

I.0674E«00 

9. 1077E-01 

8.447aE-01 

GAME 

l.0Ul7E«^0O 

8. 78L4E-01 

a.3077E-'0l 

-U 

I.d973E»0l 

5.893AE*00 

5.481 4E«00 

U 

2.0n3E«-01 

6.0328E«00 

S.5884E400 


SPECIES POLE FRACTIONS SPECIES — mOLE FRACTICNS 


E- 

6.6739E-04 ' 

3.05446-C2 

5.9407E-02 

E- 

3.0700E-03 

4.6589E-02 

7.61UE-02 

H 

9.4823E-01 

9.19C76-01 

8.8232E-01 

H 

9.7135E-01 

8.5C4SE-01 

8,31736-01 

H4 

tj.6026b-04 

2.902C6-02 

5.53796-02 

H4 

3.03866-03 

4.43156-02 

7.13086-02 

H2 

5,02956-02 

1.46126-02 

1.05256-02 

H2 

2.20885-02 

1.0440E-02 

7.62166-03 

H- 

7,13096-05 

2.S124E-03 

4.17116-03 

H- 

2.08716-04 

2.9436E-03 

4.21556-03 

H2 4 

7.8432E-0S 

4,02E4E-03 

8.19926-03 

H24 

2.4008E-04 

5.2I83E-03 

9.01776-03 


PI » 

1.006405 N/$u-Mi 

> USl • 2.9064C4 M/S6C 

XH2 > 

1.00 

XHE » C.OO 



MOt^lNG SHOCK 

STANDING SKCCK 

reflected shock 

P 

6.03566*'02 

3.866864C3 

6.6390E403 

T 

3.5364E40I 

6.58546401 

7.92216401 

RHO 

8.80466400 

2.87316401 

3.98016401 

H 

9.94676401 

1. 70516402 

2.22276 402 

A 

6.62646400 

1.0961E401 

1,18176 401 

S 

2, 36006400 

2. 130CE400 

2.2143640C 

2 

I. 93856400 

2.04376400 

2.105564CC 

GAME 

1 .08556400' 

8.926CE-CI 

8.371CE-01 

U 

1.95476401 

5.98476400 

5,53696400 


E- 

1.47066-33 

3.83646-C2 

6.7724E-02 

H 

9.63736-01 

9.05366-01 

8.4718E-01 

14 

1.45606-03 

3.64S1E-02 

6.32856-02 

M2 

3.3077E-02 

1.23^9E-C2 

8.9468E-03 

H- 

1.25836-04 

2.75C6E-03 

4. 21556-03 

H24 

1.40426-04 

4.64236-C3 

8.65436-C3 


PI > l.OCE^OS N/Sd*N» USl » 3.20E»04 N/SEC 
XH2 * l.OO XHE • C.OO 


HOt'ING Shock STANUING skock reflected shock 
P 7.2^92E*02 «.3125E»03 7.ll66E»03 
T 562<»E4-01 7.A3a2Et01 6.7239E«^01 
RHO 7.961SE*00 2.7$S2E«C1 3.7613E»01 
H 1.205SE«02 2.CS75E«C2 2.E326E^C2 
A 9.o7<»<*e+00 Ul57BE*0l l*2A58E^Ol 
S 2.1S02E«00 2.22A9E«00 2.312AE^OO 
I 1.99S7E + 00 2.nAAE400 2.L68SE^00 
UAME U0279E + C0 8.S6«*7E-Ql 8.2026E-01 
U 2.1282Et01 6.137CE«00 S.7006E«-00 


SPECIES PULE FRACTICNS 

E- 9,o<»75E-03 6.36C3E-02 S.3050E-C2 

H 9,6799E-01 8.5860E-01 8.00C1E-01 

9.7325E-03 6.0554E-02 8.7591E-02 

H2 I.U21E-02 T.73C2E-03 5,58lOE-03 

H- 4.<»62lE-04 3.23AAE-C3 4.1570E-03 

H2«> S.6120E-Q<^ 6.28llE'Q3 9.6L60E-03 
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TABLE I. - Continued 


Pj -idOkN/m^ 


PI « UOOE^OS N/Su'Hi USI = 3.40E+Q4 M/SEC PI » 1»00E^05 N/SW-H, USl « 3.eOE«C4 M/SEC 

XM2 = l.OC XHE = O.CO XH2 = 1.00 XHE * C.OO 



PCViNo ShOCK 

STANUI.NG ShOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANUINC ShCCK 

REFLECTED SHOCK 

p 

b. l<ib3E*-02 

9.76686*03 

7.73596*03 

P 

l.0195E*03 

6.18776*03 

9.70696*03 

T 

'5.1850E*-Cl 

7.99126*01 

9. 30296*01 

T 

6.19926*01 

9. I520E*0l 

1.06706*02 

RHO 

7. 75266*00 

2. 79236*01 

3.75966 *01 

RHO 

7.83596*00 

3.0333E*C1 

3.9503E*01 

H 

1. 35o3c*02 

2.31876*02 

2.93836*02 

h 

1.69506*02 

2.9126E*C2 

3.69966*02 

A 

K01O^E*0i 

1. 20056*01 

1.29226*01 

A 

1.06666*01 

1. 2920E*01 

1.3999E *01 

S 

2.20356*00 

2.28966*00 

2.37506*CC 

S 

2.30206*00 

2.90036*00 

2.9979E*00 

1 

2.02716*00 

2.19536*00 

2. 2119F *0C 

1 

2.09376*00 

2. 2289E*00 

'2.30306*00 

CAME 

9. 71376-Jl 

8.90696-01 

8.11976-01 

GAME 

9. 07576-01 

6. 18366-01 

7.9701E-01 

U 

2. 25186*01 

6.29906*00 

S.€3916*00 

U 

2.52156*01 

6.50926*00 

6.2360E*00 









6- 

2.i527E-02 

8.C8696-02 

1.09996-01 

6- 

5.292 lE-02 

1.1997E-01 

1.9393E-01 

h 

9.98336-01 

8.255C6-01 

7.67836-01 

H 

8.87856-01 

7.59966-01 

7.0268E-01 


2.UA9E-02 

7.7C956-02 

U03966-01 

h* 

>.21606-02 

1 ,09796-01 

1. 37336-01 

H2 

7.1766E-03 

5.90906-03 

9.09766-03 

H2 

i;9393E-03 

3. 97696-03 

2.0585E-C3 

H- 

7.19786-09 

3.931CE-03 

9.09886-03 

h- 

1.1876E-03 

3.55696-03 

3.6995E-03 

HZ* 

9,97586-09 

7.25536-C3 

1.00796-C2 

h2* 

1.9982E-03 

8.78766-03 

1.0303E-02 


PI • 

l.O0E*05 N/SU-M, 

USl » 

3.606*09 P/SEC 

PI • 

l.00E*05 N/50-M, 

USl « 9.COE*09 H/SEC 

XH2 ■ 

l.OO 

XHE « 

C.OO 

XH2 » 

1.00 

XHE » 0.00 



MUviNu Shock 

standing ShOCK 

reflected SHCCK 


HCVING SHOCK 

standing ShCCK 

REFLECTED SHOCK 

P 

9.1359b*C2 

5.92696*03 

8.62306*03 

P 

U 13256*03 

7.0517E*C3 

I.C972E *09 

T 

5. 722bE*01 

8. 56156*01 

9.99856 *01 

T 

6. 63396*01 

9. 77956*01 

1.19936*02 

RHO 

7.79916*03 

2.89896*01 

3.69126*01 

RHO 

7,9839E*00 

3.17596*01 

’ 9.05856*01 

H 

1.52176*02 

2.60536*02 

3.277CE *02 

M 

1 .67816*02 

3.23956*02 

' 9.09276*02 

A 

1.09916*01 

1.29526+01 

1.39326*01 

A 

1.12366*01 

1.39166*01 

1.96256*01 

S 

2.25356*00 

2.89296*00 

2. 93676*00 

S 

2.3997E*0D 

2. 95726*, CO 

2.55886*00 

z 

2.06l3E*C3 

2.18686*00 

2.25656*00 

L 

. 2.13896*00 

2.27206*00 

2.35296*00 

GAME 

9.32966-0! 

8.28216-01 

8.C37 IE -01 

GAME 

8.90036-01 

6.10966-01 ' 

7. 91176-01 

U 

2.38976*01 

6.36676*00 

6.C197E+00 

U 

2.66126*01 

6.66366*00 

6.51626*00 


SPECIES POLE PRflCTICNS SPECIES POLE FR4CTICNS 


E- 

>.63706-02 

9.8UCE-02 

1.2697E-01 

£- 

7.02316-02 

1.31506-Cl 

1.61086-01 

H 

9. 20186-01 

7.92166-01 

7.3532E-01 

H 

8.53706-01 

7.27956-01 

6.69986-01 

M* 

3.58696-02 

9.35156-02 

1.2052E-CI 

H* 

6.91996-02 

1.25796-01 

1.59676-01 

h2 

5.13526-03 

9.55C9E-03 

2,95596-03 

H2 

3.1279E-C3 

2.59866-C3 

1.36296-03 

h- 

9. 73926-09 

3.5926E-03' 

3.89596-03 

M- 

1. 35756-03 

3.96226-03 

3.99596-03 

H2* 

1.9799E-03 

8.123SE-03 

1. 03936-02 

H2* 

2.399 26-03 

9.18916-03 

9.90506-03 
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TABLE I.- Continued 


Pj-lOOkN/m^ 


PI « t.0OE»O5 N/SU-Hi 
XH2 • l.OC 


USi * «.20E«^C4 P/SEC 
XHE • C.OO 


PI • 1»00£#05 N/SO>H» 
XH2 » l.OC 


USI • 4.60E«04 H/SEC 
XHE « 0*00 



HOVING SHOCK 

STANDING ShOCK 

REFLECTED SHOCK 

p 

i.2523E«OS 

?.996SE«0S 

l.2407E«^04 

T 

7.0415E»01 

L.04AIE«02 

1.244 SE«>Q2 

RHO 

8.1591E»00 

3.3064E«01 

4.1448E*01 

:H 

Z.OTIOE^OZ 

3<5841E«C2 

4.4721E«^02 

A 

1.1604E»0I 

1. 3945E40L 

1.5340E«-01 

S 

2.39 71E»00 

2.5136E*00 

2.6191E400 

z 

2.1797E«00 

2.3164E^C0 

2.4053E4QQ 

GAHE 

e.77J2E-01 

8.041 lE-Ol 

7.8605E -01 

U ‘ 

2.8028E«>01 

6«9332E»00 

6. 8630E400 



HOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOO 

P 

1.5110E403 

i.oiiie«o4 

t.S800E404 

T 

7»8I39E«^0I 

l.I980E«02 

1.4951E402 

RHO 

8.5324E»00 

3.4992E401 

4.1808E401 

H 

2»48S4E«>02 

4.3256E«02 

5.4439E402 

A 

1.234AE401 

I.51S*E«C1 

1.7139E401 

S 

2.4917E400 

2.6246E«00 

2.T393E400 

Z 

2.2664E40D 

2.4118E*00 

2.S277E400 

GANE 

8.606SE-01 

7.9487E-01 

7.7732E-01 

0 

3.D882E^Cl 

7.S385E400 

7.9045E400 


SPECIES HOLE PRACTIONS SPECIES — NDlE FRACTIONS 


E- 

8.7787E-0Z 

1.47756-01 

1.78S2E-01 

6- 

1.22676-01 

1.8014E-01 

2.1589E-01 

H 

d.L893E-0L 

6.9553E-Q1 

6.3543E-01 

H 

7.4975E-01 

6.32826-01 

5.6133E-01 

H4 

8.6474E-02 

1.4ie3E-01 

1.7270E-01 

H4 

1.2084E-01 

1.7464E-01 

2.1236 E-01 

H2 

2.5330E-03 

1.8818E-03 

8.49706-04 

H2 

1.6895E-03 

8^70366-04 

2.63426-04 

Hr* 

1.4838E-03 

3.3431E-C3 

3.33636-03 

H- 

1.61326-03 

3.01706-03 

3.31356-03 

H24 

2.7973E-03 

9.2TC2E-03 

9.15446-03 

H24 

3.43526-03 

8.51926-03 

6.84926-03 


PI - 

1.00E4Q5 N/SU-H» 

USI • 4.406404 H/SEC 

PI • 1.00E409 N/SO-N* 

USl ■ 

4.80E4C4 N/SEC 

XH2 « 

1.00 

XHE « 0.00 

XH2 • 1.00 

XHE • 

0.00 



HUVINU SHOCK 

STANDING SHOCK 

reflected shock 


HOVINU SHOCK 

STANDING SHCCk 

reflected shock 

P 

L.3785E403 

9.02e56«03 

1.4017E«04 

P 

1.64966403 

1. 1228E404 

1.77646404 

T 

7.4322E4CI 

1.U77E4C2 

1.3987E402 

T 

8. 1V45E401 

1.2872E4C2 

1.69926402 

RHO 

8.3498E4C0 

3.4178E4C1 

4.1872E«0l 

RHQ 

8. 70826400 

3.542CE4C1 

4.12166401 

H 

2.27346»02 

3.947264C2 

4.93866 402 

H 

2.7069E402 

4. 7189E402 

9.9962E402 

A 

1.1973E401 

1.4528E401 

1.6174E4Q1 

A 

1.2729E401 

l.9842Et01 

1.62S8E401 

S 

2.4444E40J 

2.57C1E400 

2.67966400 

S 

2.93936400 

2.6776E4C0 

2.7980E400 

t 

2.2225E400 

2.3634E4C0 

2.46396400 

1 

2.31176400 

2.4628E400 

2.5976E 400 

game 

8.67636-01 

7.98S4E-01 

7.8148E-01 

GAHE 

8.99286-91 

7.9172E-C1 

7.7344E-01 

u 

2.94S3E401 

7.1926E4C0 

7.3248E 400 

U 

3.23126401 

7.96196400 

6.69226400 


SPECIES 

————— 

HOLE FkACTItNS — 

— 

SPECIES 


* HOLE FRACTIONS - — 


E- 

1.0931E-01 

1.64C9E-01 

1.96866-01 

E- 

1. 39676-01 

1.962ZE-01 

2.3578E-C1 

h 

7.841TE-01 

6. 64176-01 

5.99266-01 

H 

7.15646-01 

6.0119E-01 

5.2139E-01 

H4 

1.03736-01 

1.9823E-C1 

1.9204E-01 

H4 

1.37846-01 

1.S136E-01 

2. 33676-01 

h2 

2.06796-03 

1.3040B-03 

4.89766-04 

H2 

1. 37256-03 

5. 56566-04 

1.33146-04 

h- 

1.9678E-03 

3.17306-03 

3.26496-03 

H- 

1.622 8E-03 

2. 90456-03 

3.46146-03 

h24 

3.1469E-03 

9. 03566-03 

6.0867E-03 

H24 

3.65o2E-03 

7.7626E-03 

5.57366-03 
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TABLE I.- Continued 


Pj-lOOkN/m^ 


PL » 1.00E»05 N/SU-Hf 

USI « S.C0E«04 H/SEC 

PL » KOOE^OS N/Sti-H. 

USL 

« 5.40E^0^ H/SEC 

XH2 « 1.00 

XHE « 0.00 

XH2 * l.OC 

XHE 

» 0.00 



HQVlNb SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


HOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

1.7S<»1E*03 

1«238EE«C4 

L.9907E4’0A ' 

P 

2.tOaiE«^03 

l.A638E«0A 

2«A635E«^0A 

T 

b.S7^AE«01 

1.368Q£*Q2 

1«8S14E*02 

r 

S.36A6E«01' 

1.622AE*C2 

2.3131E^02 

RHO 

6.a749E«00 

3.S45^E«CL 

4«0248E*OL 

RHO 

9.139AE«^00 

3.A275E4C1 

3.7710E^0l 

H 

2.9377£*02 

5.1271E402 

6.5928E^02 

H 

3«A273E»02 , 

S.9767E»02 

7.9209E^02 ‘ 

A 

1.3120E«cr 

1.66C6E40L 

1.95UE401 

A 

l.39S9E«^01 " 

1;B331E»01 

2.2313E«01 

S 

2.5b64E«00 

2.7295E>CC 

2.8544E4-00 

S 

' 2.6810E»00 " 

2.827CE«00 

2.9S99E»00 

1 

2. 3577E«^C0 

2.5L6SE*C0 

2.67LSE«00 

1 “ 

' 2.4937E400 

2.6325E»C0 

2.82A3E»00 

GAME 

Q.S1^8E-01 

7.8931E-01 

7«6964E-01 

GAME 

8.AB03E-01 

7.8676E-CI 

. 7.62L2E-01 

U 

3.3738E4-C1 

8. <t34^E«00 

9.5332E»00 

U 

3.6569E»01 

9.734AE«00 

1.1661E»01 


SPECIES hole PRACTICNS — — SPECIES — HOLE FRACTIONS 


t- 

U5662E-01 

2.1257E-01 

2.5S87E*Cl 

E- 

I.8949E*0l 

2.45366-Cl 

2.9465E-01 

H 

6«82<»8E*0I 

5.68816-Cl 

A.80916-0t 

H 

6.17346-01 

5.033SE-01 

4.0304E-01 

H^ 

1.5AA16-01 

2.08«7E*0L 

2.5508E-0L 

H4 

1.87096-01 

2.433CE-CI 

2.95 70E-01 

H2 

UL089E-03 

3.A021E-CA 

6«5633E*05 

H2 

6.9539E-04 

1.1749E-04 

1 .67686-05 

M- 

1.6022F-03 

2«85S1E*03 

3.64A96-03 

H- 

1.4855E-03 

2.91C6E-03 

3. 82376-03 

H24 

3.80656*03 

6.85A9E-03 

A,43A36-03 

H24 

3. 68666-03 

4.96666-03 

2.77606-03 


PI 

» 1.006405 N/Sg-M, 

USI • 5.206404 H/SEC 

PI • 1.00E405 N/SO-M* 

USI • 5*606404 N/SEC 

XH2 

- 1.00 

XHE « 0.00 

XH2 • 1.00 

XHE ■ 0.00 ' 



HOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

1.9443E403 

1.35216404 

2.2205E404 

P 

2.26116403 

1.5693E404 

2.7159E4C4 

T 

6.9634E401 

1.5C036402 

2.C7146402 

T 

9.7830E401 

1.75516402 

' 2.56726402 

RHO 

9.01926400 

3.S01C6401 

3.90066401 

RHO 

9.23136400 

3.3199E401 

3.65266401 

H 

3.1779E4C2 

5.54616402 

7.23536402 

H 

3.68606402 

6.4151E4C2 

8.64466402 

A 

1.3529E40I 

1.7442E401 

2.06816 401 

A 

1.44156401 

1.92816401 

2.37466401 

S 

2.6338E400 

2.7797640C 

2.90866400 

S 

2.7282E40U 

' 2.87296400 

3.00686400 

2 

2.4051 E400 

2.5742E4C0 

2.74826400 

L 

2.50386400 

2.693164C0 

* 2 . 896 36 4 00 

GAME 

8.4908E-C1 

7.87746-01 

7.65906-01 

GAME 

8.48346-01 

7.86516-01 

7.58336-01 

U 

3.51566401 

9.0427E4Q0 

1.CS46E401 

U 

3.7969E4QI ■ 

1.05596401 

1.28416401 


SPECIES HOLE FRaCTICNS SPECIES — HOLE FR«TIONS 


6- 

1.73196-01 

2.29146-01 

2. 75786-01 

6- 

2.05566-01 

2.61566-01 

3.11726-01 

H 

6.49636-01 

5.3579E-01 

4.40846-01 

H 

5.65546-01 

4.70666-01 

3.69016-01 

H4 

1.70866-01 

2.26126-01 

2.76C76-01 

H4 

2.03146-01 

2. 60396-01 

3.13246-01 

H2 

d. 84516-04 

2.00876-04 

3.24666-05 

H2 

5.37426-04 

6.81246-05 

9.26526-06 

M- 

1.55466-03 

2.86216-03 

3.78166-03 

H- 

1.40056-03 

2.96046-03 

3.76936-03 

H24 

3.68336-03 

5.88446-03 

3.49456-03 

H24 

3.81856-03 

4.134C6-03 

2.25146-03 
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TABLE l.r Continued 


Pj • 100 kN/m^ 


PI * 

l.COE^OS N/SU-Hi 

USl - S.eOE^C^ M/SEC 

PI * 

UOOEpOS N/SU-Ni 

> USl « E.20E«04 M/SEC 

XH2 » 

1.00 

XHE » C.OO 


XH2 ■ 

1*00 

XHE • C.OO 



MOVING SHOCK 

STANDING SMCCK 

reflected SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECT.EO SHOCK 

P 

2.4274EP03 

1.6725E*0A 

2.97S1E^04 

P 

2.7741E«^03 

1.6S21E«04 

3.4828E4^04 

T ' 

i;0218£«'02 

1.69S9E«02 

2*e398E402 

T 

1.1194EP02 

2.1951E*02 

3.404 3E^02 

RHO 

9.2990E^OO 

3«20ACE«01 

3.S305E«01 

RHO 

9.305bE«00 

2.9364E«01 

3.3032E^01 

H 

3.9539EP02 

6. 66ASE*02 

9.399TE^02 

H 

4«5168E*^02 

7.7858E4C2 

1.0994E«03 

A 

1.4895EP01 

2.8263E«0L 

2«5221EP01 

A 

1»5993E«01 

2.2301E«01 

2.8109E«01 

S 

2.77^E400 . 

2.9159E«0Q 

3.0S22E«00 

S 

2.8674EP00 

2.9911.EPOO 

3.1348E400 

1 

2.55«4E«^0G 

2.7533E«QO 

2.9673E«00 

2 

2»6630E«‘00 

2.8734E4C0 

3.0971E400 

GAME 

6.A998E-01 

7.8657E>Q1 

7.5486E-01 

GAME 

8*5799E-01 

7.8B49E-01 

7.4939E-01 

U 

' 3.9356E4‘01 

1.14L3E»0L 

L.4043E^0L 

U 

4.2078E»01 

1.3313E«01 

i.6476E>0t 


SPECIES hole PkACTIONS — — SPECIES POLE FRACTIONS — 


e- 

2.2U4E-01. 

2.77C76-01 

3.2784E-C1 

e- 

2.S244E-01 

3.0634E-01 

3.5S55E-01 

H 

S.S469E-01 

' 4.39846-01 

3.37086-01 

H 

4.9269E-01 

3.8146E-01 

2.82616-01 

H4 

2.187AE-01 

. 2.TA43E-01 

3.2941E-01 

H4 

2.S030E-01 

3.066SE-01 

3.57386-01 

H2 . , 

4.09216-04 

4.01S76-C5 

$.33476-08 

H2 

2.18$2E-04 

1.4834E-05 

2.08146-06 

H- '■ 

1.3075E-03 

2.99S16-03 

, 3.8U96-03 

H- 

1.1072E-03 

2.92e4E-C3 

3.14656-03 

H24 

' 3.O863E-03 

' 3.4332E-C3 

1.8483E-03 

H2P 

3.242 8E-03 

2. 37226-03 

1.30686-03 


PI • 
XH2 « 

1.0C6^05 N/Sd-M 
l.00*‘ 

NCVING SHCCK 

# USl • A*0OE«04 M/SEC 

XHE » C.OO 

STANOINC SHOCK REFLECTED SHOCK 

P 

2.5984E^C3 

1.7656E*C4 

3.2310E»04 

T . 

1. J692E^02 

2.3441E«02 

3.1196EP02 

RHO ' 

9.3172E«00 

3.C692E«Cl 

' 3.413LE«>01 

H 

4.2308E«>02 

. 7.3213Et02 

1.0188E»03 

A . 

I.$426E«-0l 

2.I282E^0L 

2.6679E ♦Ol 

S ‘ 

2.8215E>00 

2.9578E«CC 

3. 094 8E >00 

1 ' 

2.60d4E«*00 

2.8L43E«00 

3.0344E«’00 

GAME 

B.3324E-01 

7.8736E-CI 

7.5188E-01 

U 

4.0726EP01 

1.2343E«Cl 

1.52826^01 


PI • 

1.00E^05 N/SO-H» 

USl 

• 6.40EP04 M/SEC 

XH2 • 

1.00 

XHE 

• 0.00 



MOVING SHOCK 

STANDING SHOCK 

reflected shock 

p - 

2.9540E«03 

l.9297Et04 

3. 72486404 

T 

1.1736E402 

2.3495E+C2 

3.69206402 

RHO 

9.2561E^00 

2.80leE«01 

3.196 66 4 01 

H 

4.6116E^02 

e.2572E«02 

1.18216 403 

A 

1.6609E«^01 

2.3328E»C1 

2.95136401 

S 

2.9126E^00 

3.0351E«C0 

3. 172 7E 400 

i 

2.7193E^00 

2.93I4E«C0 

3.15596400 

GAME 

E.6436E-01 

7.9015E-01 

7.47546-01 

U 

4.3407E«0l 

1.4312E«C1 

1.764 7E 401 


SPECIES 


POLE FRACTICNS 


SPECIES 


POLE FRACTIONS 


e- 

2.3702E-CI 

2.S22U-OL 

3,42446-01 

H 

5.23246-01 

4.09586-01 

3.08336-01 

H4 

2.3474E-01 

2.92356-01 

3.4430E-01 

h2 

3.01916-04 

2.3998E-C5 

3.2493E-C6 

H- 

1.20576-03 

2.98246-03 

3.3989E-03 

M24 

3.4863E-U3 

2.643CE-03 

1. 54076-03 


E- 

2.6763E-01 

3.1972E-01 

3.67406-01 

H 

4.6255E-01 

3.5488E-01 

2.5945E-01 


2.6569E-01 

3.2C57E-CI 

3.6915E-01 

H2 

1.5420E-04 

9.4056E-06 

1.3B80E-06 

h- 

L.0148E-03 

2.83C4E-03 

2.8768E-03 


2.9582E-03 

1.989IE-03 

1.1221 E-03 


195 


TABLE I.- Concluded 


Pj-lOOkN/m^ 


PI « 

l.CCE^OS N/SQ-N, 

USl » 6.60E«04 M/SEC 

PI B l.CCE«^OS N/SU-Hf 

USl « 7.00E4C4 H/SEC 

XH2 B 

1.00 

XHE « C.CO 

XH2 « 1.00 

XHE * C.OO 



MOVING SHUCK 

STANDING SFOCk 

REFLECTED SHOCK 


MOVING SHOCK 

STANDING SHOCK 

REFLECTED SHOCK 

P 

3.137il6*03 

1.99376*04 

3.95646404 

P 

3.5159E*03 

2.10106*04 

4.35956*04 

T 

1.232464C2 

2.50346*02 

3.985LE4C2 

T 

1.3663E*02 

2.82336*02 

4.5 6 966 * 02 

PHO 

5.16a2t*C0 

2. 6656e*Cl 

3.09106*01 

MHO 

8.88606>CC 

2.4032E*C1 

2.87906*01 

H 

5.11536*C2 

8.73056*02 

1.26756*03 

H 

5.7484E*02 

9. 70466*02 

1.44096*03 

A 

1.72796*01 

2.4347E*C1 

3.C906E*0t 

A 

1.8797E*01 

2.64326*01 

3.36166*01 

S 

2,557U*C0 

3.07166*00 

3.20946*00 

S 

3.0428E*00 

3.142eE*CC 

3.27856*00 

2 

2.777lE*CO 

2.98776*00 

3.2ll9E*0C 

2 

2.89606*00 

3.09786*00 

3.31376*00 

GAME 

8.72376-01 

7.92526-Cl 

7.4636E-01 

GAME 

8.92986-01 

7.9883E-CI 

7.46276-01 

U 

*.<i7l26»0l 

1.54006*01 

l.Ea4 6E*01 

U 

4.72396*01 

1.74156*01 

2.10576*01 









E- 

2.82376-01 

3. 32286-01 

3.T828E-01 

E- 

3.1146E-01 

3.5559E-01 

3.97196-01 

H 

3.32836-01 

3.30C5E-01 

2.3823E-01 

H 

3.75436-Ul 

2.84126-01 

2.01.6S-0I 

H* 

2.80836-01 

3.33296-Ql 

3.79916-Ot 

H* 

3«l025E-0l 

3. 56736-01 

3.98536-01 

H2 

1.06026-03 

6.14CCE-C6 

9.5197E-07 

H2 

4.6534E-05 

2.74766-C6 

4.83306-07 

h- 

3. 322 36-03 

2. 69336-03 

2.60076-03 

h- 

8.04076-04 

2.349*6-03 

2.07496-0) 

h2» 

2.63316-03 

1.6786E-C3 

9,70916-04 

H2* 

2.0148E-03 

1.20676-03 

7.41166-04 


PI ■ uooe*o5 N/sg-M, 

XH2 » t.OO 


USl « ««60E^C4 M/SEC 
XHE « 0.00 



HOVING SM0L8 

STANDING SHOCK 

REFLECTED SHOCK 

P 

3.3252E*C3 

2.05236*C4 

4. 166 36 * 04' 

T 

l.2968f*02 

2.86466*02 

4.28006*02 

RHU 

9.039»fc*00 

2.53C16*C1 

2.98146*01 

H 

5.<i27eE*02 

9.21536*02 

1.35366*03 

A 

l.80V3E*in 

2.54026*01 

3.22896*01 

S 

3.0008E»00 

3.10816*00 

3.24516*00 

Z 

2.836SE*00 

3.04436*00 

3.26516*00 

GAME 

8.8205E-01 

7.9547E-CI 

7.46066-01 

U 

t.5989E*0l 

1.63996*01 

1.99746*01 


SPEC I£S 


MULE FRACTIONS 


e- 

h 

h2 

H- 

hZ*- 


2,S73lE-ol 

^. 035 Ve-Ol 

2 .V 50 ^ 6 ”Ol 

7.0866E-05 

2.32736-03 


3 « 4 <i^ 6 E-Cl 

3.0603E-01 

3.45S7E-CI 

4 .C 445 E-C 6 

2.5212E-03 

1.41676-03 


3.88316-01 

2.1873E-01 

3.89796-01 

6.67986-07 

2.3262E-03 

8.441VE-C4 
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® 

® 

Driver gas 

Test gas 

/ 

- Diaphragm 


(a) Prior to diaphragm rupture. 



(b) Incident (moving) normal, shock in test gas. 




(d) Reflected normal shock from end wall. 


Figure 1.- Sketches illustrating shock-tuberegions of interest: 
Regions 0 , , and . 
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Mole fractions 



Figure 2.- Mole fractions for' hydrogen as a function of temperature 

for various pressures. 













Uj.krn/ sec 

(a) Pressure P2/P1 • 

Figure 3 -- Thermodynamic properties and flow velocity behind an incident 

normal shock into pure hydrogen . 








Uj.km/ sec 


(a) Concluded. 


Figure 3>- Continued 
















Uj.km/ sec 

(c) Concluded. 


Figure 3-- Continued 






(d) Enthalpy h2/h^. 


3 . 


Figure 


- Continued. 


















(f) Concluded. 


Figure 3.- Continued 



U ,km/ sec 
s 

(g) Moleoular-weight ratio Zj/Z, 

Figure 3.- continued. 






Uj.km/ sec 

(h) Isentropic exponent y 




Figure 3-- Continued. 







Uj.km/ sec 

(i) Flow velocity U^/a 


Figure 3-- Continued. 







Uj.km/ sec 

(a) Pressure P2s/Pi* 

Figure 4.- Thermodynamic properties and flow velocity behind a standing 

normal shock for pure hydrogen. 



























Uj.km/ sec 

(e) Concluded. 


Figure 4.- Continued 















Uj.km/ sec 

(h) Concluded. 


Figure Continued 




Uj.km/ sec 

(i) Flow velocity ^23'^® 


Figure 4 .- Continued. 


























(c) Concluded. 


Figure 5.- Continued. 
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Figure 5.- Continued 
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km/sec 







Figure ?•- Comparison of thermodynamic properties for hydrogen and flow velocity in region 
between the present procedure and the procedure described in reference 15. 



(b) Temperature 









luded 
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Figure 8.- Comparison of thermodynamic properties for hydrogen in reflected shock region and 

reflected shock velocity between present procedure and the procedure described in reference 15. 



(b) Temperature 



ur 
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(c) Density 



panuf 




Figure 9.- Comparison of density for equilibrium hydrogen from several sources to that calculated 
from the program of reference 10 for various values of pressure. 





Reference 
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Figure 9-- Concluded. 



Figure 10.- Comparison of entropy for equilibrium hydrogen from several sources to that calculated 
from the program of reference 10 for various values of pressure. 





Continued 











Figure 11.- Comparison of enthalpy for equilibrium hydrogen from several sources to that calculated 

from the program of reference 10 for various values of pressure. 






Continued . 




Figure 11.- Concluded. 



Figure 12.- Comparison of second-order thermodynamic properties (isentropic exponent and speed of 
sound) for equilibrium hydrogen between method of reference 18 and program of reference 10 for 
various values of pressure. 




igure 12.- Concluded. 




Comparison of various equilibrium thermodynamic properties for hydrogen between 
references 10 and 29 for two values of density. 






Concluded . 
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